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WELCOME  AND  OPENING  REMARKS 
BY  THE  CHAIRMAN 
J.  A.  BRENNAN 
EXECUTIVE  OFFICER 

ALBERTA  FOREST  INDUSTRY  DEVELOPMENT  DIVISION 


Ladies  and  gentlemen!  Welcome  to  Edmonton  and  to  the  conference 
on  Forest  Industries  Technology  for  the  1990's  associated  with 
Alberta' s First  Annual  International  Forestry  Show.  Over  the  next 
two  days  you  will  see  and  hear  a number  of  internationally 
recognized  people  speak  on  state-of-the-art  technologies  and  how 
to  maintain  a leading  edge  in  the  technology  to  ensure  prosperity 
as  a business  in  the  future. 

Things  are  changing  and  this  is  particularly  true  for  the  forestry 
developments  in  Alberta. 

Until  a few  years  ago,  only  4%  of  Alberta' s aspen  resource  was 
utilized.  Today,  it  is  about  12%,  i.  e.  , 12%  of  the  total 

allowable  annual  cut.  Thus,  there  has  been  a 2-  to  3-fold 

increase  in  just  a few  short  years.  The  potential  for  additional 
large-scale  utilization  is  very  apparent.  The  realization  of  the 
full  potential  of  this  under-utilized  aspen  resource  would  make  a 
major  contribution  to  the  diversification  of  the  forest  products 
industry,  and  hence  to  the  rejuvenation  and  diversification  of  the 
Provincial  economy  as  well. 

The  development  of  the  primary  forest  products  industry  is  well  on 
its  way.  This  can  clearly  be  shown  by  the  following  projects 
since  1985: 

- a medium  density  fiberboard  ( MDF ) plant, 

- two  new  oriented  strandboard  plants, 

- the  expansion  of  the  bleached  kraft  pulp  mill  in  Hinton, 

- a new  CTMP  mill  in  Whitecourt, 

- a new  CTMP  mill  Slave  Lake, 

- a new  CTMP  newsprint  mill  in  Whitecourt, 

- a new  bleached  kraft  pulp  mill  in  Peace  River, 

- a new  bleached  kraft  pulp  mill  in  the  Athabas ca-Lac  La 
Biche  area, 

- the  expansion  of  Proctor  and  Gamble' s bleached  kraft  pulp 
mill  in  Grande  Prairie,  and 

- new  sawmills  in  Manning  and  Lac  La  Biche. 

In  total,  committed  investment  reaches  $3.  4 billion. 
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In  each  of  these  projects  the  best  available  technology  is  being 
used  to  ensure  environmental  friendliness  and  a leading  edge  in 
the  technology  as  well  as  the  market  place. 

In  order  to  get  full  benefit  of  the  forest  industry  development, 
we  feel  it  is  time  to  put  more  emphasis  on  the  secondary  forest 
products  sector  and  the  supplies  industry  sectors  to  both  the 
primary  and  the  secondary  forest  industries.  The  combined 
employment  in  the  supplies  and  the  secondary  forest  products 
industries  is  estimated  to  be  over  double  in  comparison  to  that  of 
the  primary  forest  industry. 

The  Government  of  Alberta  is  committed  to  sustainable  economic 
development  from  all  aspects  including  environment  and  technology. 
We  feel  the  future  of  the  industry  depends  on  its  relation  to  the 
market  and  how  well  it  can  maintain  a leading  edge  in  its 
business . 

We  encourage  you  all  to  participate  in  the  discussions  and 
questioning  of  the  speakers.  Have  a good  conference,  do  not 
forget  to  visit  the  show  and  we  hope  to  see  you  next  year. 
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KEYNOTE  SPEECH 


by  PETER  E.  WOODBRIDGE 


New  technologies  and  the  seemingly  relentless  pace  of  technological  change  are  everywhere  in  our 
lives.  In  fact,  it  is  hard  to  identify  an  area  of  human  activity  where  they  are  not  having  an  influence 
upon  us.  In  some  instances  keeping  up  with  technology  has  become  something  of  a 'cult'.  The 
word  technology  and  derivatives  of  it,  such  as  'high  tech',  and  the  poorly  regarded  'low  tech',  as 
well  as  'technology  transfer'  and  'technological  obsolescence'  trip  easily  off  the  tongues  of 
politicians  and  businessmen  alike.  There  is  little  doubt  that  technology  is  one  of  the  strongest 
driving  forces  behind  our  lives,  our  work,  our  lifestyles.  It  affects  the  food  we  eat,  the  air  we 
breathe,  the  water  we  drink,  the  way  we  think,  and  the  way  we  perceive  and  solve  problems. 

Let  us  have  no  doubt,  however,  about  the  relationship  between  technology  and  ourselves.  Not 
many  years  ago,  mankind  drove  technology.  Today,  all  too  often,  the  reverse  is  true.  Having 
opened  Pandora's  box  in  the  20th  Century,  we're  having  to  run  faster  and  faster  to  keep  pace  with 
technological  developments  and  their  impacts.  We're  still  trying  to  find  out  about,  and  cope  with 
the  direct,  indirect  and  side-effects  of  technology.  We  can't  close  the  lid,  nor  should  we  try.  We 
shouldn't  try  because  at  the  centre  of  all  this  is  the  real  issue  which  we  have  no  choice  but  to 
resolve  satisfactorily.  This  is  not  technology,  as  such,  but  the  pace  of  technological  change  and  its 
impacts.  More  specifically,  the  MANAGEMENT  of  technological  change. 


Students  of  the  English  language  tell  us  that  the  word  'technology'  is  derived  from  the  Greek 
words  meaning  art  ('tekhne')  and  systematic  treatment  ('tekhnologia').  So  we  can  see  that 
technology,  as  well  as  its  management,  can  be  considered  as  being  both  an  an  and  a science. 


This  is  the  theme  of  what  I would  like  to  talk  about  today.  My  message  is  simple  to  state.  It  is  that 
technology  in  the  forest  industry  cannot  be  developed  in  isolation  from  considerations  about  how 
to  achieve  and  manage  the  changes  it  can  and  probably  will  bring  about.  In  the  forest  industry,  we 
as  technologists  deserve  a great  deal  of  credit  for  our  achievements  in  new  product  and  process 
development.  We  rate  high  marks  also  in  initiatives  in  the  application  of  new  technology.  These 
include,  for  example,  efforts  to  reduce  institutional  barriers  and  the  development  of  methods  to 
adopt  and  apply  "better  mousetraps". 
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Society  will  be  increasingly  less  tolerant,  however,  of  failures  to  achieve  technological 
development  and  of  failures  to  manage  the  overall  process  of  technological  change.  This  is 
because  the  major  impacts  and  the  ripple  effects  are  affecting  more  and  more  people  in  the  "global 
village". 

So  the  message  is  this.  We  have  a major  opportunity  in  the  1990s.  The  theme  of  this  conference, 
"Maintaining  an  Edge"  is  a well  phrased  challenge  for  the  forest  products  sector.  But,  we  face 
major  constraints.  We  need  to  plan  our  way  through.  Issues,  such  as  harvesting  and 
manufacturing  technologies,  for  example,  have  to  be  coordinated  with  rapidly  more  demanding 
environmental  standards.  They  have  to  take  account  of  the  need  for  adequate  forest  regeneration, 
and  prospects  for  new  product  potential.  The  real  challenge,  ladies  and  gentlemen,  is  not 
technology  itself  but  the  management  of  technological  change. 

The  themes  I will  present  to  you  today  are  shown  in  Slide  1. 


SLIDE  #1 

OUTLINE 

1. 

Global  Perspective:  Magnitude  of  the  Opportunity  - 

next  20  years 

2. 

Global  Perspective:  Driving  Forces  Behind 
Technological  Changes 

3. 

Supporting  "Cultures",  Institutions  and  Facilities. 

4. 

Potential  Impacts  Upon,  and  Gains  to, 

(a)  The  Innovator  and 

(b)  The  Imitator 
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Later,  in  closing,  I would  also  like  to  say  a few  words  in  support  of  Alberta's  performance  as  far 
as  forest  sector  technological  development  is  concerned.  In  my  opinion,  and  in  the  opinion  of  a lot 
of  other  people  in  our  industry  worldwide,  Alberta  has  worked  hard  to  develop  a clear  vision  of 
the  technological  changes  which  are  occurring.  It  has  acted  decisively  and  successfully  on  them. 
Alberta  deserves  a great  deal  more  credit  than  it  has  received  recently  from  the  media  for  its 
technological  leadership  and  its  development  policies  in  the  forest  sector.  I hope  that  this  will 
become  evident  in  this  conference. 

1.  Globa)  Perspective:  Magnitude  of  the  Opportunity 

In  1988  the  Government  of  Canada,  Canadian  Forestry  Service,  published  a major  report 

which  we  prepared  entitled  "Canada's  Forest  Industry,  The  Next  Twenty  Years:  Prospects  & 

Priorities".  Many  of  you  are  aware  of  this  report  and  its  contents,  so  I will  simply  repeat  some 

of  its  most  important  conclusions.  These  are  that: 

• Canada's  forest  sector  is  undergoing  rapid  changes  in  terms  of  its  role  and  competitiveness 
in  the  world. 

• The  former  3 Engines  of  Growth'  (expons  of  softwood  lumber,  newsprint  and  softwood 
market  pulp)  are  slowing  down. 

• They  will  not  contribute  at  the  same  pace  in  the  future  as  they  have  in  the  past  to  the  growth 
of  Canada's  national  and  regional  economies. 

• The  global  demand  outlook  for  forest  products  nevertheless  is  very  encouraging.  Forest 
products  globally  is  a 'growth  business'  and  has  good  prospects  to  continue  that  way  well 
into  the  21st-Century  and  beyond. 

• New,  and  sometimes  stronger,  competitors  have  become  suppliers.  Canada  no  longer 
enjoys,  along  with  a few  other  traditional  suppliers,  the  monopoly  position  it  once  had  in 
primary  commodity  trade  internationally. 

• Globally,  the  technological  performance  of  any  country  in  the  forest  products  industry  can 
be  judged  in  terms  of  its  response  to  process  changes  and  to  product  innovation. 
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Canada’s  technological  performance  has  been  adequate  in  relation  to  the  narrow  range  of 
products  it  produces  (i.e.  the  '3  Engines  of  Growth').  Almost  all  of  our  research  and 
development  ('R&D')  efforts,  however,  have  been  focussed  on  production  cost  reductions, 
production  process  improvements,  productivity  and  economy  of  scale. 

As  far  as  new  product  innovations  and  their  application,  Canada's  technological 
performance  consistently  has  fallen  well  below  the  pace  set  by  our  competition  in  the 
Nordic  countries,  the  European  Community,  the  United  States  and  Japan. 

Largely  because  of  a very  comfortable  world  trading  position  and  plentiful  resources,  we 
simply  have  not  had  to  try  very  hard  in  the  past  to  "made  a buck". 

Needless  to  say,  that  complacency  is  no  longer  appropriate.  Trading  and  competitive 
circumstances  have  been  changing  and  our  technological  response  has  not  kept  pace. 

Based  on  the  CFS  Report's  analysis  of  the  global  market  opportunities  and  Canada's 
resources,  its  manufacturing  base  and  its  competitive  prospects,  we  should  be  very 
optimistic.  There  are  some  tremendous  new  trade  opportunities  awaiting  us. 

Although  it  has  become  "motherhood"  at  management  conferences  to  talk  about  the  need  to 
fight  to  win  these  opportunities  against  stiff  international  competition,  this  is  precisely  what 
the  CFS  Report  also  concludes. 

The  CFS  Report  details  where  these  opportunities  are  and  how  they  can  be  achieved.  It 
states  clearly,  however,  that  Canada's  attitudes  to  technological  innovative,  as  distinct  from 
imitation,  will  have  to  improve  dramatically. 

Encouragingly,  the  CFS  Report  also  concludes  from  its  analysis  of  recent  changes  in 
Canada’s  forest  sector  that  there  are  signs  that  this  is  beginning  to  happen. 

As  far  as  forest  sector  development  policies  are  concerned,  the  Province  of  Alberta  has 
taken  a very  enviable  lead  in  Canada.  Other  speakers  have  listed  these  achievements. 
Alberta's  list  of  technological  'Firsts'  recently  has  attracted  global  acclaim.  Unfortunately, 
most  of  this  acclaim  is  from  outside  Alberta. 
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Much,  much  more  needs  to  be  achieved  in  developing  an  appropriate  base  that  will  lead  us 
to,  and  sustain  us  in,  technological  leadership  in  Canada  if  we  are  to  be  a significant  player 
in  the  21st  Century. 


2 . Global  Perspective:  Driving  Forces  Behind  Technological  Changes 

Slide  #2  presents  some  of  the  major  driving  forces  underlying  the  pace  of  forest  sector 
technological  changes.  These  include  the  'macro',  global  economic  growth  factors  which  are 
the  fundamental  determinants  of  the  need  for  technological  changes  and  their  application.  Rates 
of  economic  growth  in  the  world's  major  developed  economies  clearly  are  important. 
Increasingly  important  is  the  widening  global  base  of  economic  activity  to  other  newly 
industrialized  economies. 

SLIDE  #2 

ij  Some  ’’DRIVING  FORCES”  in 

| Forest  Industry  Technologies 

1.  Global  Economic  Activity 

- Global  GDP  growth  rates 

■ - Absolute  scale  and  diversity  l 

2.  Pace  and  Form  of  Economic,  Social  and  Political 

! Restructuring 

[ - Globally  - 

I - Regionally 

3.  Shifts  in  Raw  Material  Availability  and  Costs 

4.  Activity  in  Other  Sectors  Which  Has  "Major  Impacts" 
or  "Ripple  Effects"  on  the  Forest  Industry. 


Recent  and  current  global  restructuring  includes  the  elimination  of  trade  barriers  and  reduction 
in  'special  treatment'  activities  for  economic  development.  Shifts  in  raw  material  availability 


have  been  occurring  and  comparative  cost  structures  have  shifted  because  of  internal  and 
'external'  influences. 

Most  importantly,  from  a technological  perspective,  the  forest  sector  has  been  the  net 
beneficiary'  of  technological  changes  in  other  sectors  which  have  had,  variably,  either  major 
impacts  or  at  minimum  "ripple  effects"  on  our  sector. 

Later,  I will  refer  to  the  need  in  an  economy  for  supporting  cultures  and  activities,  and 
ultimately  1 will  make  a contrast  between  the  example  set  by  the  Nordic  equipment  supply 
industry  and  its  long-standing  supportive  cultures  and  the  resulting  Nordic  technological 
leadership  in  certain  growth  technologies  in  the  forest  sector. 

Mv  concluding  point  is  that  it  is  naive  for  Canada,  as  a major  trading  nation,  to  wander 
abstractly  into  the  21st  Century  in  its  economic  and  supporting  policies,  without  a clear  vision 
of  its  own  ’home-grown’  potential  for  "distinctive  excellence"  as  far  as  forest  sector 
technological  opportunities  are  concerned. 

SLIDE  #3 


Manv  "Technoloaical  Ist’s"  bv  the  Forest  Industry 

Product/Process 

AoDlication 

M.D.F. 

Furniture  Manufacturing 

O.S.B.  & L.V.L. 

Structural  Uses 

C.T.M.P. 

Potentially,  wide  range  of 
papers  and  paperboards 

Oxygen  Bleaching 

Partial  Displacement  of  CI02 
Bleaching 

As  well  as  numerous  other  potentially  very  valuable 
products  and  processes  "Whose  Time  Has  Yet  To  Come" 
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SLIDE  #4 


...But  Manv  are  "Driven" 

or  Made  Possible  bv 

"Outside" 

Forces 

1 Maior  Impacts 

Product  or  Process: 

Drivina  Force: 

- Mill  Automation 

- ’Robotics’  & automation  technology 

- Increase  Use  of  Short-fibres  in  Papermaking 

- New  Grades  of  Paper 

- Recycled  Fibre  Use 

1 - Energy  Efficient  Processes 

Rioole  Effects 

sectors 

- Advances  in  high  speed  papermaking 
equipment 

- Demand  for  colour  printing  (printing  & 
advertising  sectors) 

- Socio-economic  trends  and 
environmental  legislation 

- Energy  prices  and  environmental 
trends 

Product  or  Process: 

Drivina  Force: 

- Treated  Lumber 

. Chemicals  industry 

- Trusses 

. Metal  plate  manufacturers 

- New  Resins  in  Panelboards 

. Chemicals  industry 

Slides  #3  and  #4  identify  just  a few  of  the  technological  achievements  of  the  forest  sector 
globally.  They  illustrate  the  point  that  many  of  these  really  have  been  made  possible  primarily 
because  of  outside  forces. 

Within  the  forest  sector,  some  nations  lead  in  technological  applications  and  others  follow. 
Generally  speaking,  however,  the  sector  as  a whole  tends  to  be  an  'imitator'  rather  than  an 
'innovator*.  To  some  extent  this  is  inevitable,  because  of  the  sheer  economy  of  scale  necessary 
to  apply  major  thrusts  of  technology,  such  as  automation.  The  supporting  technologies  which 
have  developed  alongside  NASA  and  other  space  programs,  for  example,  have  had  a major 
ripple  effect  across  a multitude  of  sectors,  not  only  forest  products. 
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SLIDE  #5 


Many  "Techno-Marketing  Initiatives*' 
bv  the  Forest  Industry 

• Reduction  of  institutional  barriers  to  a new 
product  or  process 

e0g.  - tariff  barriers 

- non-tariff  barriers 

- restrictive  building  codes 

• Facilitating  the  adoption  and  application  of 
"Better  Mousetraps90 

e„gs  - improved  understanding  and  analyses 

- reduction  of  pre-development  costs 

- minimization  of  start-up  risks  and  costs 

- codes  and  standards 

- funding  of  supporting  facilities 


Even  if  the  global  forest  sector  cannot,  in  all  instances,  be  credited  with  initiating  technological 
changes,  it  certainly  has  not  resisted  them.  There  are  few  primal^  resource  based  sectors  in  the 
world  economy  which  are  affected  as  much  by  the  almost  daily  process  and  product  technology 
changes  which  are  occurring.  Moreover,  forest  sector  companies,  particularly  most  of  those  in 
Canada,  have  been  supportive  of  techno-marketing  initiatives  (Slide  #5).  These  refer  to 
Canada’s  support  of  GATT  tariff  reductions,  the  Canadian  forest  sector's  support  of  the 
Canada-US  Free  Trade  Agreements  and  related  efforts  to  "level  the  playing  field",  as  well  as 
increasing  the  quality  of  products  and  services  at  declining  real  cost  to  the  consumer. 

As  the  process  of  change  continues,  technologists  in  the  forest  sector  face  a multitude  of 
potential  constraints  (Slide  #6).  Vice-Presidents  of  Technology  within  Canada’s  forest 
companies  often  have  a particularly  difficult  time.  To  be  the  pioneer  of  R & D costs  money. 
The  pay-offs  are  uncertain  and  advances  achieved  in  technological  leadership  rarely  benefit  any 
single  company  or  group  for  very  long.  Technological  obsolescence  sets  in  very  quickly.  The 
marketplace  is  volatile  and  mitigates  against  risk-taking.  In  addition,  even  though 
environmental  "resistance"  to  some  greenfield  projects  ought  to  be  perceived  as  a net  benefit  to 
the  sector  over  the  longer  term,  the  short  term  impacts  are  to  increase  the  costs  of  development 
construction  and  operation,  or  to  stall  development  altogether.  These  are  tough,  but 
challenging  times  for  technologists! 
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SLIDE  #6 


Perhaps  it  is  stating  the  obvious,  but  it  is  essential  for  the  long  term  viability  of  Canada’s  forest 
sector  to  be  technologicallly  active  and  innovative.  It  can  be  successful  in  this  endeavour, 
however,  only  if  it  manages  this  process  well  and  so  long  as  the  process  itself  is  based  on  well- 
thought  out  plans  and  policies  to  achieve  specific  objectives  (Slide  #7). 
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SLIDE  #7 


Don't  Stop  Inventing  and  innovating 
But  Do 

1 . Think  about  how  best  to  manage,  and  direct 
the  process  of  technological  change 


2.  Appiy  resources  behind  a well  thought  out  business 
plan  to  help  achieve  specific  objectives. 


3.  Supporting  "Cultures".  Institutions  and  Facilities: 

Healthy  technological  development  in  a sector  such  as  forest  products  cannot  exist  in  isolation 
from  a supporting  culture  and  reinforcing  institutions  and  facilities.  You  don't  have  to  look  far 
beyond  current  editions  of  ’Business  Week’  to  find  the  considerable  concern  within  North 
America's  business  community  about  the  lack  of  this  type  of  support  for  its  industrial  base. 

There  appears  to  be  an  increasing  recognition  in  Canada  of  this  relationship,  and  the  need  to 
improve  on  past  performance.  In  the  forest  sector  worldwide,  it  seems  clear  that  the  best 
technological  performances  are  attained  where  these  supporting  cultures  and  reinforcing 
institutions  and  facilities  are  conciously  planned  and  encouraged. 
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SLIDE  #8 


4.  The  Innovator  and  the  Imitator: 


Economic  history  shows  us  that  successful  nations  have  at  times  in  their  development  been 
both  imitators  of  existing  technology  and  initiators.  There  is  some  evidence  of  a 'life-cycle'  in 
this  regard,  as  far  as  individual  sectors  can  benefit  from  and  contribute  to  overall  economic 
growth. 


Imitation  can  be  a sensible  policy,  but  ultimately  it  is  a temporary  'stop-gap'  solution.  Various 
nations  in  recent  history  have  adopted  existing  technology  from  others  "at  10  cents  on  the 
dollar"  and  have  improved  upon  it,  only  to  emerge  later  as  the  technological  leaders. 

In  a sector  as  basic  to  Canada  as  is  forest  products,  it  is  a source  of  real  concern  that  Canada 
has  lost  the  technological  leadership  it  once  undoubtedly  had  in  many  areas  forest  products 
eequipment  supply,  education  and  many  areas  of  consulring. 
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Alberta's  Technological  Performance 


I believe  that  Alberta  has  done  an  outstanding  job  of  developing  a supportive  culture  for 
technological  innovation  in  forest  products.  The  Government  of  Alberta,  and  various  provincial 
and  federal  institutions,  as  well  as  many  of  the  forest  products  companies  here,  have  been  able  to 
attract  and  construct  in  Alberta  some  of  the  best,  most  technologically  advanced  and 
environmentally  compatible  projects  available  during  the  1980’s  and  1 990’s  in  the  forest  products 
sector.  This  has  been  achieved  against  stiff  global  compedtion  for  these  projects. 


These  projects  were  sought  after  careful  analyses  of  Alberta's  resource  position  in  Canada  and 
globally.  These  analyses  also  looked  at  market  opportunities,  future  comparative  cost  prospects 
and  the  potential  for  long  term  sustainable,  balanced  development. 


What  has  been  achieved  by  Alberta  in  the  last  few  years  is  nothing  short  of  remarkable.  I believe 
that  the  history  books  will  show  that  it  will  have  been  one  of  the  three  notable  eras  of  rapid  regional 
development  of  the  forest  sector  in  Canada  (Slide  #9).  The  others  were  the  newsprint  and  pulp 
expansion  boom  between  1910  and  1930  in  Quebec  and  eastern  Canada,  stimulated  by  the 
reduction  and  eventual  elimination  of  US  tariffs  on  Canadian  newsprint.  The  second  was  the  1960 


to  mid- 1970's  expansion  boom  in  the  BC  Interior  in  market  pulp  and  softwood  lumber.  The 
stimulus  for  this  was  rapid  demand  growth  notably  in  the  US  for  market  pulp  and  lumber  (new 
housing).  SLIDE  #9 


Canada:  3 Notable  Eras  of  Rapid  Regional-Development 

Stimulus  Effect 

#1  1908  Reduction  of  US  Tariffs  on  Canadian  Newsprint  1910  - 1930 

+ 1913  Elimination  of  US  Tariffs  on  Canadian  Newsprint  Newsprint  & Pulp 

Expansion  Boom  in 
Quebec&E.  Canada 


#2  Post  WW  2 Demand  Boost  for 
Market  Pulp  and  New  Housing 


1 960  - 1970 
B.C.  Interior 
Expansion  Boom 


#3  Facilitating  Factors,  but  Mainly  Government  of 
Alberta  Development  Initiatives 


Mid  1 980's 
Expansion  Boom  in 
Aspen/Softwood  Use 
in  Alberta 
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Based,  I believe,  initially  on  the  need  to  diversify  its  economy,  but  with  the  recognition  of  the 
opportunities  presented  by  export  markets  in  the  Pacific  Rim  and  the  Canada-US  Free  Trade 
Agreement,  Alberta  perceived  and  achieved  its  own  ’home-grown’  development  boom  starting  in 
the  mid-1980's.  We  wish  it  every  success  as  these  forward-thinking  policies  bear  fruit  in  the  years 
to  come. 

Mr.  Chairman,  Ladies  and  Gentlemen,  thank  you. 


(xx) 
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INNOVATIONS  SOLVING  HARVESTING, 
TRANSPORTATION,  AND  SILVICULTURAL  PROBLEMS 

BY 

ALEX  W.J.  SINCLAIR 
MANAGER,  WESTERN  DIVISION 
FOREST  ENGINEERING  RESEARCH  INSTITUTE  OF  CANADA 


ABSTRACT 


This  paper  briefly  describes  the  operation  of  the  Forest  Engineering 
Research  Institute  of  Canada  (FERIC)  and  how  FERIC’s  research  program 
is  developed  to  address  industry’s  problems.  Several  problems  are  given, 
in  a case  study  approach,  and  then  FERIC’s  approach  to  solving  each 
problem  is  described.  Joint- venturing  with  manufacturers  and  other 
agencies  is  highlighted  both  as  a means  to  develop  solutions  and  to 
encourage  Canadian  manufacture  of  equipment.  Finally,  some  examples 
are  given  of  future  forest- industry  problems  and  FERIC’s  initiatives  to 
solve  these  problems. 
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INNOVATIQNS  FOR  SOLVING  HARVESTING, 
TRANSPORTATION,  AND  SILVICULTURAL  PROBLEMS 

The  Forest  Engineering  Research  Institute  of  Canada  (FERIC)  was  founded 
in  1975.  It  is  a non-profit,  private  research  institute  jointly  funded  by  the 
forest  industry  and  the  provincial  and  federal  forestry  ministries.  FERIC’ s 
mandate  is  to  conduct  research  and  development  aimed  at  improving  the 
efficiency  of  operations  relating  to  the  harvesting  and  transportation  of 
wood  and  the  growing  of  trees. 

Currently,  we  have  about  85  people  on  staff,  we  have  a Head  Office  and 
Eastern  Division  office  located  in  Pointe  Claire  and  a Western  Division 
office  located  in  Vancouver,  and  we  have  an  annual  budget  of  about  $7 
million.  Our  research  program  is  developed  by  our  staff  with  the  advice 
of  research  advisory  committees  consisting  of  representatives  from  each  of 
our  member  companies.  These  research  advisory  committees  ensure  that 
our  research  program  addresses  the  major  problems  facing  our  sector  of  the 
forest-products  industry.  Recently  these  committees,  FERIC  research  staff, 
and  our  Board  of  Directors  developed  and  approved  a new  Strategic  Plan 
for  FERIC  research  that  addresses  future  industry  problems. 

Today,  I wish  to  highlight  some  of  the  innovations  that  FERIC  has  intro- 
duced or  is  developing  to  solve  industry  problems. 

1.  Problem:  Small- Diameter,  Low-Quality  Timber  Stands. 

In  many  parts  of  Canada,  small-diameter,  low-quality  timber  stands 
are  not  being  harvested  because  the  cost  is  greater  than  the  value. 
These  stands  are  stagnating  and  not  contributing  any  growth  to  our 
inventory  of  timber.  These  stands  could  be  a source  of  fibre  for  the 
pulp  mills  if  an  economical  way  could  be  found  to  harvest  them. 
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Solution: 

Weyerhaeuser’s  Research  Centre  in  the  state  of  Washington  had 
developed  a double-drum,  horizontal  flail  for  multiple-stem  delimb- 
ing  and  debarking  of  small-diameter  trees  in  the  Southeastern  part 
of  the  U.S.  The  technology  appeared  to  be  a solution  to  Canada’s 
problems  if  the  same  production  rates  and  bark  contents  could  be 
achieved  when  processing  frozen  trees. 

A month-long  field  trial  was  set  up  at  Weldwood’s  operations  in 
Hinton,  Alberta  with  funding  from  Forestry  Canada  and  the  Alberta 
Ministry  of  Forestry,  Lands  and  Wildlife.  The  trial  proved  that  the 
technology  can  be  applied  successfully  to  Canadian  species  of  trees 
and  under  Canadian  operating  conditions.  The  results  of  this  test 
have  been  published  and  are  available  from  Forestry  Canada.  Based 
on  these  trials  and  the  concept,  an  Alberta  company  has  already 
purchased  a double-drum,  horizontal  flail  for  its  harvesting  opera- 
tions. 

2.  Problem:  Incorrect  Trouble-Shooting  of  Hydraulic  Problems. 

When  a machine  breaks  down  in  the  field,  repair  and  maintenance 
and  downtime  costs  are  high.  Most  of  the  breakdowns  are  caused 
by  the  hydraulic  systems.  Though  the  hydraulic  systems  on  current 
logging  machines  are  efficient,  they  are  also  quite  complex  and 
mechanics  have  difficulty  diagnosing  the  cause  of  the  problems. 

In  most  cases,  mechanics  will  replace  a succession  of  parts  until  the 
problem  is  finally  resolved.  This  causes  higher  repair  and  parts 
costs  and  higher  downtime  costs  than  necessary. 
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Solution: 

AAL  Autometrics  of  Victoria  had  developed  a hand-held  device  that 
used  expen-system  or  artificial-intelligence  technology  to  specify 
site-preparation  treatments.  FERIC  reasoned  that  the  same  could  be 
done  for  trouble-shooting  hydraulic  problems  in  the  field.  We 
established  a joint-venture  project  with  AAL  Autometrics,  Mac- 
Millan Bloedel  Limited,  and  Finning  Tractor  Ltd.  Basically,  we  are 
putting  the  Caterpillar  service  manual  "into8*  the  hand-held  device. 
The  unit  is  just  being  tested  now  and  promises  to  be  a real  aid  to 
field  mechanics.  They  will  be  able  to  refer  to  the  best  hydraulic 
trouble-shooting  advice  available  by  using  a machine  about  the  size 
of  a video  cassette. 

# 

3.  Problem:  Productivity  Limit  of  Feller- Bunchers. 

With  the  introduction  of  circular  saws  and  rim  saws,  feller-bunchers 
achieved  a new  production  plateau.  Although  the  machines  have 
very  high  productive  capability,  operator  fatigue  sets  the  produc- 
tivity capacity.  Also,  experienced  operators  are  difficult  to  find  and 
it  takes  considerable  time  to  train  a new  operator  to  become  profi- 
cient. When  an  operator  quits,  production  is  seriously  hampered. 

Solution: 

Robotics  Systems  International  had  developed  robot  arms  for 
underwater  exploration  and  for  repairing  underwater  drilling  equip- 
ment. It  was  interested  in  applying  this  technology  to  other  indust- 
ries. It  teamed  with  the  University  of  British  Columbia’s  Electrical 
Engineering  Department  and  MacMillan  Bloedel  Research  to  apply 
resolved-motion  control  to  an  excavator.  The  prototype  testing  was 
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successful  and  showed  that  an  excavator  could  be  controlled  with  a 
single  lever.  Also,  it  was  very  easy  to  train  operators.  FERIC  felt 
this  technology  could  be  applied  to  a feller-buncher  where  the  duty 
cycle  is  more  demanding  and  operator  skill  requirements  are  greater. 
Funding  was  received  from  the  B.C.  Advanced  Systems  Institute  and 
work  is  underway  to  put  resolved-motion  control  on  a feller- 
buncher.  The  first  machine  should  be  ready  for  testing  in  the 
Spring  of  1990.  We  are  hoping  for  a productivity  and  training 
breakthrough. 

4.  Problem:  Equipment  Rollover  Injuries  and  Deaths. 

By  law,  mobile -equipment  operators  are  required  to  wear  seatbelts. 
However,  many  of  them  do  not;  the  worst  offenders  are  skidder 
operators.  The  skidder  operator,  particularly  when  using  chokers, 
repeatedly  gets  in  and  out  of  his  cab  and  finds  that  putting  on  and 
taking  off  his  seatbelt  reduces  his  productivity.  As  a result,  every 
year  several  operators  are  killed,  and  many  more  injured. 

Solution: 

One  of  our  researchers  noticed  that  a children’s  amusement  ride  at 
Expo  86  used  an  arm  assembly  to  keep  the  child  in  the  chair  as  the 
ride  went  through  its  gyrations.  He  reasoned  that  the  same  concept 
could  be  used  to  keep  a machine  operator  in  his  seat.  If  the  arm 
could  be  made  to  be  simple,  quick,  and  reliable,  then  it  would  be 
used  by  the  operators.  We  worked  with  the  operators  and  logging 
supervisors  to  design  the  seat  and  arm.  FERIC  received  research 
funding  from  the  B.C.  Science  Council,  and  joint-ventured  with  ICL 
Engineering  who  will  manufacture  the  seat.  Curiously,  none  of  the 
manufacturers  of  skidders  were  interested  in  joint- venturing. 
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We  are  currently  testing  the  first  prototype  and  it  has  been  well 
accepted  and  used  by  the  operators.  It  will  probably  be  ready  for 
the  market  in  late  1990  and  made  by  a Canadian  manufacturer. 

5.  Problem:  Overstocked  Stands  of  Lodgepole  Pine. 

In  many  areas  of  B.C  and  Alberta,  lodgepole  pine  will  restock 
itself  naturally.  However,  the  stocking  levels  are  much  too  high 
and,  if  left  unattended,  the  pine  will  stagnate.  Densities  can  be  as 
high  as  80  000  stems  per  hectare  where  3000  to  6000  stems  per 
hectare  are  desirable.  The  forest  companies  are  responsible  for 
thinning  these  stands  to  the  6000  stem-per-hectare  level.  The  costs 
of  manual- thinning  methods  would  be  prohibitive. 

Solution: 

One  method  of  thinning  that  holds  promise  is  to  remove  alternate, 
two-metre-wide  strips  mechanically.  This  automatically  cuts  the 
stand  density  by  half  and  also  allows  access  strips  for  workers  to 
manually  thin  out  the  remaining  trees  with  spacing  saws.  FERIC 
spent  three  years  examining  treatment  techniques,  the  terrain,  slash 
levels,  various  stand  densities  and  ages,  and  existing  thinning 
machines.  A survey  was  conducted  to  estimate  the  potential  market 
for  machinery.  FERIC  felt  shortcomings  in  existing  carriers  and 
cutting  attachments  could  be  overcome  and,  as  a result,  acceptable 
thinning  costs  could  be  achieved.  Forestry  Canada  supplied  finan- 
cial assistance  and  we  joint- ventured  with  Weldco-Beales  and  John 
Deere  to  build  the  machine.  It  is  undergoing  field  tests  at  present, 
and  all  results  to  date  are  positive.  It  is  hoped,  in  1990,  an  attach- 
ment and  machine  will  be  available  to  thin  overstocked  lodgepole 
pine  successfully. 
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This  has  been  a highlight  of  developments  that  FERIC  has  made,  or  is 
making,  to  solve  industry  problems.  It  should  be  mentioned  that  each  of 
these  developments  has  been  preceded  by  hours  of  painstaking  time 
studies,  evaluations,  and  brain-storming  sessions,  which  are  a necessary 
part  of  innovation.  It  should  also  be  mentioned  that,  because  this  is  a 
Western  equipment  show,  I have  emphasized  developments  in  Western 
Canada.  Our  Eastern  Division  is  also  very  active  and  successful  in  solving 
industry’s  problems.  Because  of  innovative  work  done  in  our  Eastern 
Division,  FERIC  holds  the  patents  on  circular-saw  felling  heads  which 
have  revolutionized  mechanical  falling  in  North  America.  Eastern  Division 
was  instrumental  in  introducing  wide  tires  which  permit  all-season  logging 
in  wet  areas,  it  has  promoted  the  roll-stroke  concept  for  delimbing  trees, 
and  it  has  also  developed  portable  bridges  for  forestry  access.  Currently 
the  Eastern  Division  is  developing  a strip-thinning  machine  suited  to 
Eastern  conditions,  and  it  has  a list  of  development  projects  just  as 
impressive  as  that  of  the  Western  Division.  Because  FERIC  is  a national 
research  institute,  the  developments  in  both  Divisions  are  transferred  and 
applied  throughout  Canada.  Recently,  for  example,  Western  loggers  on 
FERIC-organized  tours  spent  time  in  Northern  Quebec  and  the  Maritimes 
examining  how  small  trees  are  harvested  in  these  areas.  The  technology 
flows  back  and  forth  between  the  regions  as  a direct  result  of  FERIC’ s 
national  scope. 

In  the  future,  FERIC  will  continue  to  assist  in  solving  industry  problems 
identified  by  its  own  researchers  and  by  its  member  companies. 

In  Alberta,  FERIC  has  just  started  evaluating  the  problems  of  mixedwood 
harvesting.  We  have  received  support  from  our  member  companies, 
Forestry  Canada,  and  Alberta  Forestry,  Lands  and  Wildlife,  and  this  year 
have  conducted  a series  of  in-depth  field  tests.  We  will  continue  our 
efforts  in  mixedwood  harvesting  until  we  find  a method  that  minimizes 
harvesting  and  silvicultural  costs  while  protecting  the  understorey  trees. 


-8“ 


Our  forest  resource  is  limited.  We  must  find  ways  to  both  maximize  fibre 
and  value  recovery.  Although  these  two  objectives  often  conflict  with 
each  other,  we  believe  there  is  a middle  course  that  will  allow  both 
objectives  to  be  achieved.  We  are  currently  establishing  projects  in  this 

area. 

Environmental  concerns  about  the  forest  industry  are  daily  items  in  the 
newspaper.  Harvesting  and  silviculture  have  potential  problems  related  to 
wildlife  habitat,  soil  disturbance,  fisheries  values,  recreation,  and  water 
supply.  FERXC  has  an  active  program  in  this  area  and  it  will  continue. 

The  main  problem  in  addressing  environmental  issues  is  the  lack  of  data 
and  clear  cause/effect  relationships.  Fortunately,  government  agencies  in 
Alberta  and  B.C.  recognize  this  and  work  cooperatively  with  FERIC  and 
our  member  companies  in  our  environmental  studies.  Through  this  pro- 
cess, strong  technical  input  is  given  before  policy  and  regulations  are 
developed  and  implemented. 

In  conclusion,  it  is  hoped  this  highlight  of  FERIC  developments  has  given 
you  more  insight  into  how  FERIC  has  addressed,  is  addressing,  and  will 
address  forest-industry  problems.  Fortunately,  we  have  a research  advisory 
committee  network  that  assures  that  we  address  real  problems.  Also,  we 
have  a Strategic  Plan  that  has  identified  future  problems,  some  of  which 
have  been  discussed.  This  longer-term  plan  will  keep  our  annual  research 
programs  focused  on  targets.  Finally,  our  member  companies  and  the 
provincial  and  federal  forest  services  give  us  strong  support.  This  is  a 
very  challenging  period  in  our  industry,  and  FERIC  is  happy  to  be  part  of 
addressing  the  challenge. 
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SAWMILLS:  Increased  Recovery,  Reduced  Manning 

BY 


GREGORY  J.  SCHWAB,  P. ENG. 
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Throughout  the  history  of  sawmilling,  technology  has  been 
introduced  to  address  typically  one  of  two  variables. 
The  recovery  of  lumber  and  value  from  the  timber,  or  to 
increase  the  production  to  labour  ratio. 

For  future  technology  to  be  viable  in  the  sawmilling  in- 
dustry it  will  address  one,  or  both  of  these  variables. 
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Sawmills:  Increased  recovery,  reduced  manning. 

Throughout.  this  presentation  I will  be  referring 
to  two  aspects:  * increased  recovery  ">  and  "reduced 

manning. " For  sawmills  increased  recovery  is  increased 
net  lumber  production,  or  increased  net  product  value, 
both  measure  against  unit  volume  of  tree  stem  processed. 
Reduced  manning  means  an  increased  ratio  of  productivity 
measured  against  the  number  cf  man  hours  required  to 
produce  it.  Increasing  the  productivity  can  be  ac- 
complished using  two  distinct  means:  i)  reduction  of 

manpower  for  a fi^ed  production  rate,  or  2)  increasing 
the  total  production  while  maintaining  the  same  labour 
input,  that  is  increased  worker  productivity . 

Zn  lumber  manufacturing,  or  sawmilling,  tech- 
nological changes  have  been  introduced  primarily  for  the 
profit  increase  realized  by  either  increased  recovery  or 
increased  worker  productivity.  The  two  variables,  the 
cast  of  labour,  and  the  cost  of  raw  materials,  typically 
are  the  most  basic  economic  realities  in  operating  a saw- 
mill. Thus  future  technological  changes  will  be  viable 
if  they  address  one  or  both  of  these  variables.  The  his- 
tory of  lumber  manufacturing  demonstrates  this  principle. 

The  primary  method  of  lumber  manufacturing  after 
the  iron  saw  was  invented  was  pit  sawing  or  whip  sawing. 
The  log  was  placed  over  a pit  or  on  an  elevated  platform. 
The  pitsawyers  required  both  strength  and  skill  to  guide 
the  saw  through  the  log.  A pair  of  sawyers  could  produce 
around  200  board  feet  in  a 10  hour  working  day.  This 
method  of  lumber  manufacturing  was  used  in  Roman  times 
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and  was  predominant  until  the  1800 's.  At  its  peak  there 
were  large  lumber  companies  in  the  United  States  employ- 
ing as  many  as  two  hundred  pit  sawyers. 

The  first  sawmills  used  wind  and  water  to  drive 
the  saw  in  place  of  the  two  men.  The  higher  power  output 
of  the  waterwheel  or  windmill  was  used  to  drive  a single 
saw  or  a gang  of  saws  in  a wooden  frame.  Simple  car- 
riages and  devices  were  developed  to  inch  the  log  along 
through  the  saw  as  it  went  up  and  down.  One  of  these 
early  sawmills  could  produce  over  two  thousand  board  feet 
per  day  with  a ten  men  crew.  During  the  Industrial 
Revolution  the  early  sawmills  were  driven  by  steam,  but 
the  saw  was  still  pulled  up  and  down  by  machine  rather 
than  by  hand. 

The  circular  saw  was  developed  in  the  early 
1800's.  The  radical  technology  of  the  circular  saw  al- 
lowed a continuous  cutting  action.  The  continuous  rota- 
tion was  in  place  of  the  up  and  down  action  of  the 
sawframe.  The  circular  saw  probably  had  the  single 
highest  impact  of  any  technology  on  sawmilling.  The  in- 
creased production  was  incredible.  A.n  early  ten  man 
steam  powered  circular  sawmill  could  produce  20, 000  board 
feet  in  a 10  hour  day.  This  was  up  to  ten  times  better 
labour  productivity  than  a frame-sawmill  or  as  much  lum- 
ber as  100  pit  sawyers. 

The  earliest  technical  development  to  increase 
recovery,  that  I am  aware  of,  was  for  very  deep  saw  cuts. 
In  the  early  1860's  deep  saw  cuts  were  made  with  up  and 
down  sash  saws  which  were  good  on  recovery,  but  poor  on 
production,  or  with  faster  very  large  diameter  circular 
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sews.  The  thick  kerf,  necessary  to  keep  the  large 
diameter  saws  cutting  true,  turned  a lot  of  wood  into 
sawdust.  There  were  two  separate  technical  developments 
to  increase  recovery  on  deep  cuts. 

One  of  these  was  the  double  circular  head  saw  a r- 
rangement.  In  the  early  1870 's  this  arrangement  of  two 
saws,  one  above  the  other  became  standard.  The  two  saws 
together  had  the  cut  depth  required  but  with  a thinner 
kerf  and  higher  lumber  recovery. 

The  other  development  in  the  1870's  was  the 
bandsaw.  The  bandsaw  was  invented  in  the  early  1800's, 
but  implementation  was  slowed  by  the  problem  of  producing 
a continuous  welded  band.  By  the  1870's  the  continuous 
band  px-abiesi  had  been  solved.  The  bandsaw  vas  being  used 
for  its  accurate  thin  kerf  on  deep  cuts.  Tensioned  saws, 
floating  strain  adjustment,  twin  and  even  triple 
bandmills  were  being  used  in  the  1880's. 

From  the  1880's  until  after  WW  II  there  was  very 
little  technology  development  in  sawmills.  Some  of  the 
large  steam  powered  sawmills  built  in  the  1880 's  remained 
intact  until  the  1950's.  Prior  to  WW  II  labour  was  cheap 
and  trees  were  in  plentiful  supply  close  to  the  sawmills 
resulting  in  little  concern  for  productivity  and 
recovery. 

In  the  1950 's  and  1960 's  sawmill  labour  costs  rose 
rapidly.  Hew  technology  was  introduced  to  offset  this 
rapidly  rising  cost  of  labour.  One  approach  was  to 
reduce  the  labour  while  maintaining  production.  Simple 
devices  such  as  limit  switches,  tube  type  photo  cells. 
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and  magnetic  memory  replaced  many  labourers.  Edger 
sorters,  tray  sorters,  and  recently  large  bin  sorters, 
with  mechanical  stackers  greatly  reduced  green  chain 
labour.  Jobs  such  as  the  setterman,  or  carriage  rider, 
were  replaced  with  push  button  set  works.  Other  common 
labour  intensive  jobs  dissapeared. 

The  other  method  employed  to  increase  production 
compared  to  the  labour  input  has  been  to  increase  the 
feed  speeds  and  the  saw  rpm.  Faster  cutting  speeds  meant 
the  machinery  manufacturers  had  to  develop  better  ways  to 
feed  lumber  through  machines,  improve  saw  accuracy,  and 
generally  manufacture  equipment  to  closer  tolerances. 
For  saws  to  operate  at  higher  rpm's,  saw  tension  had  to 
be  more  accurate.  Devices  such  as  Armstrong's  "Circular 
Saw  Stretcher  BoJLl " were  developed  to  accurately  tension 
the  saws  from  the  spline  out  to  the  tooth  gullet. 

In  the  1960 's  the  cutting  machines  produced  more 
lumber  but  the  accuracy  of  cut  was  still  poor.  Lumber 
manufactured  to  a tolerance  of  plus  or  minus  one  eighth 
of  an  inch  was  good,  many  mills  were  worse  than  that. 
Target  sices  allowed  for  errors  and  the  planermill 
removed  the  excess. 

Present  machine  manufacturers  are  maintaining  the 
thrust  for  higher  cutting  speeds.  The  emphasis  now  is 
also  to  reduce  saw  kerf  and  improve  sawing  accuracy. 
These  goals  are  higher  recovery  through  reduced  kerf 
loss,  smaller  manuf actur ing  target  sices,  while  maintain- 
ing high  production  rates.  Their  efforts  are  being 
focused  on  factors  such  as  kerf  and  blade  thickness  but 
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also  blade  diameter,  saw  spline  diameter,  tooth  composi- 
tion, direction  of  saw  rotation,  saw  guiding  systems  and 
thermal  effects  on  saw  tension.  Bandmill  efforts  in- 
clude; very  high  strain,  automatic  band  tracking,  strain 
damping,  hydraulic  and  electronic  technology  and  others. 
Present  machine  manuf acturing  goals  are  thin  kerf  sawing 
variation  of  2 to  3 thousandths  of  an  inch  for  fixed  cir- 
cular saws | 5 to  6 thousandths  for  guided  shifting  saws; 
and  0 to  2 thousandths  of  an  inch  cut  variation  for  band 
saws. 

Computers,  scanners,  and  programmable  logic  con- 
trollers (PLC)  have  introduced  a different  aspect  into 
the  industry.  The  computer  can  collect,  store,  and 
analyse  more  information,  faster  and  more  accurately  than 
a human  being  can  and  a computer  can  operate  more  than 
one  machine®  The  operator  is  no  loner  required  to  make 
decisions,  but  he  becomes  a facilitator  who  watches  the 
computer  and  machine  run. 

The  introduction  of  " canter  line"  technology  has 
been  possible  with  these  "high  tech"  developments  of  ac- 
curate setworks,  scanners,  PLC's,  computers,  and  op- 
timizer programs.  Arrangements  where  a canter  feeds 
directly  into  a saw  section  to  remove  side  boards  and 
then  gang  saws,  are  one  machine  center  replacing  two  or 
three  machine  centers.  The  direct  benefit  of  these  is 
increased  productivity.  One  operator  obtains  the  produc- 
tion previously  requiring  several  operators  and  machine 
tailers.  An  example  would  be  a scragg  followed  with  a 
gang  and  board  edger,  each  typically  has  its  own  operator 
and  tailer.  All  this  is  replaced  with  a chipping  canter, 
shifting  saw,  vertical  arbor  edger  and  only  one  operator. 
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The  "high  tech"  electronics  controls  the  cutting 
process  not  humans.  The  scanner  provides  the  data,  the 
computer  does  the  "thinking"  and  the  accurate  networks 
enables  the  machine  to  automatically  perform  predictable 
planned  tasks.  In  comparison  to  a modern  high  tech  com- 
puter controlled  system,  the  older  systems  production  was 
unpredictable  as  it  depended  on  characteristics  of  the 
log  being  cut  and  the  accuracy  of  setworks,  if  any,  thus 
human  input  was  required  at  various  stages  to  control  the 
process. 

The  development  of  digital  ball  screw  setworks, 
tempesonic  cylinders,  angular  and  linear  positioners  have 
dramatically  increased  setwork  accuracy,  and  have  also 
provided  the  opportunity  to  vary  set  target  sizes  at 
will.  In  1965  setwork  accuracy  was  typically  plus  or 
minus  one  eighth  of  an  inch  or  worse.  How  electronically 
controlled  setworks  can  be  repeatedly  accurate  to  plus  or 
minus,  two  thousandths  of  an  inch  or  better.  The  im- 
mediate benefit  of  this  has  been  increased  recovery 
through  more  accurate  and  smaller  target  sizes.  Setworks 
are  essential  for  a computer  controlled  cutting  process. 
The  computer  requires  coneistant  repeatable  accuracy  to 
function  properly.  Thoee  of  us  who  have  worked  with  com- 
puters soon  realize  the  information  must  be  typed  in  let- 
ter for  letter  accurate  or  the  computer  does  not  respond 
correctly.  The  same  with  setworks,  if  they  are  not  ac- 
curate the  computer  would  be  unable  to  predict  or  control 
the  process. 

The  computer  when  used  with  a scanner  can  analyse 
the  wood  and  produce  solutions  to  a cutting  problem  many 
times  faster  than  a human.  Scanning  technology,  first 
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used  in  Scandinavia  and  further  developed  in  North 
America  has  been  applied  to  optimizing  programs  on  trim- 
mers, board  edgers,  and  canters.  Scanning  methods  may  be 
mechanical,  intense  light,  neon  lazers,  and  light  emit- 
ting diodes.  Camera  scanners  are  capable  of  measurements 
to  10  thousandths  of  an  inch  and  some  day  may  approach 
photographic  resolution* 

Multi  saw  trimmers  and  board  edgers  are  veil 
suited  to  be  equipped  with  scanner  optimizer  programs. 
In  the  sawmill  a trimmer  man  usually  works  at  about  35 
pieces  per  minute  with  a trim  accuracy  of  75%  to  85%.  At 
higher  production  rates  his  accuracy  drops.  The  trimmer 
man  usually  over-trims,  when  he  under-trims  the  evidence 
is  there  to  accuse  him,  but  the  over-trim  evidence  is 
eaten  by  the  chipper.  A trimmer  optimizer  can  operate  at 
the  maximum  mechanical  capacity  of  the  trimmer  with  an 
accuracy  of  better  than  99%. 

Edger  optimizers  are  one  of  the  most  economic 
"high  tech"  developments  recently  introduced  into  saw- 
mills. A manually  fed  board  edger  with  a good  edger  man 
can  process  approximately  10  to  12  boards  per  minute  with 
a correct  cutting  decision  accuracy  ranging  from  65%  to 
86%.  An  edger  optimizer  can  feed  at  the  peak  capacity  of 
the  particular  edger  with  a cut  decision  accuracy  of  98% 
or  better.  A recovery  increase  approaching  27%  at  the 
edger  has  been  typically  reported. 

In  many  edger  and  trimmer  optimizer  installations 
the  production  of  the  entire  mill  has  increased.  This  is 
because  the  old  edger  and  trimsavs  were  bottle  necks. 
The  higher  capacities  of  the  optimizers  freed  the  mill  to 
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produce  more  lumber. 

Cant  optimizers  scan  the  log  prior  to  it  being  fed 
into  the  primary  breakdown.  The  computer  orients  the  log 
to  obtain  the  best  opening  face.  It  also  positions  the 
canter  set  works.  The  cant  optimizer  program  takes  in  to 
account  the  log  diameter,  taper,  shape,  sweep,  crook  and 
length  of  the  log.  The  computer,  in  twenty  milliseconds, 
can  analyze  all  this  data,  control  the  log,  and  setworks, 
and  make  a decision  superior  to  judgment  of  an  ex- 
perienced sawyer.  Studies  have  shown  the  cant  optimizer 
programs  are  most  effective  on  logs  smaller  than  20 
inches  in  diameter.  Increases  in  recovery  range  from  5% 
to  25%  depending  upon  log  diameter  and  quality. 

Tree  stem  handling  and  log  handling  in  a sawmill 
are  the  most  difficult,  but  the  log  merchandizing  system 
offers  the  most  potential  for  increased  recovery.  The 
reason  for  both  the  log  handling  problems  and  the 
recovery  potential  is  the  material  is  in  its  roughest 
state,  and  no  two  trees  are  the  same. 

Log  handling  is  difficult  because  of  variations 
in  diameter,  shape,  length,  sweep,  butt  flare,  etc. 
Comparing  log  handling  to  a lumber  handling  system  where 
fixed  sizes  and  lengths  are  manufactured  illustrates  the 
problems.  European  technology  has  aided  in  log  handling 
problems.  Butt  reducers  were  first  used  on  a large  scale 
in  Europe,  whereas  the  Canadian  practice  was  to  slash  the 
flare  butt  off.  Another  example  of  European  technology 
has  been  a simple  solution  to  the  log  unscrambling  and 
singulating  in  the  step  feeder,  recently  introduced  in 
Canada  from  Sweden  by  Woodpro  Engineering.  Other  log 
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handling  technology  being  imported  from  Scandinavia  is 
the  concept  of  log  sorting.  In  this  respect  the  Scan- 
dinavians have  developed  conveyors  where  the  log  is 
cradled  and  then  dropped  to  one  side  or  the  other.  Log 
sorting  increases  production  by  providing  long  running 
periods  of  the  same  diameter  class  being  feed  to  the 
canter.  A 5%  recovery  increase  and  40%  production  in- 
crease is  reported  in  Scandinavian  mills  with  log  sort- 
ing. 

The  infinite  variation  of  trees  in  the  log  yard 
also  present  the  possiblity  to  maximize  lumber  value 
recovery.  A well  known  American  consultant  is  quoted  as 
saying,  ■ The  farther  you  go  from  the  trimmer  towards  the 
log  yard,  the  more  recovery  potential  there  is,  both  in 
value  and.  in  volume®  "I  The  unbucked  tree  has  many  vari- 
ables that  will  determine  the  final  value  of  the  end 
products.  Length  is  the  only  variable  that  can  be  con- 
trolled in  the  sawmill.  Once  the  log  is  bucked-  that  one 
controllable  variable  is  fixed.  Computer  controlled  log 
bucking  can  take  into  account  many  variables  such  as: 
diameter,  crook,  sweep,  cutting  machines  capabilities, 
the  potential  lumber  in  a log,  as  well  as  price  and 
market  conditions  of  lumber  sizes  and  lengths.  A number 
of  possible  solutions  can  be  calculated  by  the  computer 
before  the  log  is  bucked.  It  is  clear  that  most  people 
could  not  visulize  the  complexity  of  the  problem,  nor  at- 
tempt to  optimize  the  solutions.  Consultants  suggest  a 
10%  recovery  increase  is  achievable  using  computerized. 
Don  McVey,  Manager  of  Lakeland  Mills  Ltd.  in  Prince 
George  has  often  said,  "Accuracy,  Quality,  Quantity,  and 
it  all  starts  in  the  bush. "2.  Don  indicates  the  focus  on 
optimizing  recovery  and  value  is  beyond  the  log  yard  in 
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the  bush.  There  appears  to  be  great  potential  at  maxi- 
mizing value  recovery  using  computerized  log  merchandiz- 
ing. 


A recent  high  tech  development  in  planermills  is 
the  Automatic  Grade  Mark  Reader.  The  AGMR  is  directly 
replacing  the  trimmer  man  in  planermills.  Both  perform 
the  same  task  of  reading  the  graderman's  markings  and  en- 
tering them  into  the  control  system.  The  trimmer  man's 
job  of  reading  the  grade  marks  are  prone  to  error. 
Forinteck  Canada  estimates  3 V.  to  5?.  error  for  most  trim- 
mer men.  The  AGMR  is  reported  to  be  in  excess  of  99  1/27. 
accurate.  Typical  results  reported  are  increased  sort, 
and  grade  accuracy,  trim  recovery,  and  production  speed. 
The  trimmer  man  is  eliminated,  but  he  .is  used  as  an  addi- 
tional grader  to  keep  up  with  the  increased  production. 

The  AGMR  in  the  planermill  is  a partial  transition 
from  visual  grading  to  fully  electronic  grading. 
Electronic  appearance  grading  is  now  being  used  in  Europe 
where  appearance  is  important.  This  type  of  appearance 
grading  used  in  conjunction  with  optimized  trimming  and 
machine  stress  rating  may  eoon  replace  visual  grading. 
There  are  at  least  three  different  approaches  being 
developed  to  do  this. 

The  effort  on  value  recovery  is  not  only  in  the 
lumber  products  but  also  in  the  residual.  Chips  have  be- 
come a major  source  of  income  for  sawmills.  Chipping 
heads  on  canters  and  edgers  have  turned  the  kerf  loss 
sawdust  into  chips.  Newer  model  shippers  produce  better 
quality  chips  with  less  fines  and  overs.  The  use  of 
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optimising  trimsaws  in  the  sawmill  has  reduced  chip 
production  in  planermills.  A counter  flow  screening 
process  has  recently  been  developed  that  increases  the 
screened  chip  quality  while  increasing  the  total  amount 
of  chips  being  covered  from  the  screening  process. 

Hog  duel  is  presently  an  incinerated  waste  item. 
As  the  world  price  of  energy  increases  and  as  pressure 
from  environmentalists  increase,  the  energy  in  sawmill 
waste  will  be  recovered  in  the  form  of  electricity,  syn- 
thetic fuel,  pelletised  stoker  fuel,  and  others. 

I have  frequently  mentioned  and  given  examples  of 
technology  being  developed  in  Europe.  A significant  fac- 
tor in  European  technology  difference  is  the  cost  of 
logs.  Unlike  North  America  the  European  old  growth  vii — 
gin  forests  have  been  gone  for  a long  time.  Their  cul- 
tivated forests  are  not  vast.  Their  logs  are  expensive. 
The  Europeans  have  been  driven  by  economic  necessity  to 
invest  risk  capital  on  the  developement  of  technology  to 
increase  recovery,  while  maintaining  worker  productivity. 
The  entire  tree  is  utilized  for  lumber,  pulp,  fuel,  etc. 
Canadians  have  extensively  borrowed  European  technology 
in  our  global  economy. 

Now  Canadian  interest  in  recovery  is  rapidly  in- 
creasing. Large  diameter  trees  are  disappearing  forcing 
us  to  use  smaller  tree  sizes.  Easy  access  forests  are 
now  gone  resulting  in  higher  harvesting  and  trucking 
costs  to  the  mills.  Stumpage  is  continually  increasing. 
Some  people  have  said  we  are  uneasy  to  try  new  technology 
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and  are  afraid  to  leave  our  comfort,  zone,  but  Canadians 
driven  by  economic  necessity  will  continue  to  build  on 
existing  world' technology. 

Just  as  techonolgy  has  been  introduced  throughout 
the  history  of  sawmilling  to  address  the  two  variables  of 
increased  recovery  and  increased  labour  productivity, 
Canadians  will  invest  more  in  research  and  development, 
finding  new  technology  to  further  increase  recovery  of 
both  lumber  volume  and  product  value,  and  further  in- 
crease worker  productivity  all  while  we  maintain  sawmill- 
ing as  an  economically  viable  industry. 
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PLYWOOD  IN  THE  NINETIES 
BY 

GEORGE  SLEET 

DIRECTOR,  QUALITY  SERVICES  DIVISION 
AMERICAN  PLYWOOD  ASSOCIATION 


ABSTRACT 

The  decade  of  the  nineties  will  see  traditional  plywood  markets 
further  threatened  by  plastic,  concrete,  steel,  gypsum,  and  other 
substitute  materials.  To  meet  this  competition,  plywood  producers 
must  improve  their  existing  products  and  make  those  products  even 
more  efficiently.  A wide  range  of  new  equipment  and  process 
changes  is  available,  and  the  manager  is  challenged  to  select 
those  which  best  match  his  mill  situation. 
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PLYWOOD  IN  THE  NINETIES 

I'm  George  Sleet  from  American  Plywood  Association  (APA) . My  job 
is  Director  of  APA's  Quality  Services  Division*  My  division  moni- 
tors product  quality  in  124  APA  member  mills*  We  have  46  people 
on  the  road  checking  panels  in  the  mills,  and  27  people  in  seven 
laboratories  around  the  country  testing  panels  from  those  same 
mills.  We  are  establishing  an  eighth  laboratory  in  Duluth, 
Minnesota,  which  will  be  in  operation  in  December. 

So,  I?m  involved  in  product  quality  for  our  members  and  product 
quality  is  vitally  important  to  APA's  primary  mandate,  product 

promotion.  Simply  stated,  "no  quality  today,  no  market  tomorrow." 

But  there's  more  to  this  plywood  business  than  quality  and  promo- 
tion: you  can’t  make  quality  panels  in  a mill  that  is  closed! 

So,  we  at  APA  have  tried  to  help  our  plywood  mills  remain  competi- 
tive. We  look  for  ways  to  improve  mill  efficiency;  to  use  the 
labor,  machinery,  and  especially  the  wood  resources  to  their  best 
advantage.  We  look  for  ways  to  improve  the  product  to  make  it  more 
competitive  in  the  market.  And  we  look  for  new  products  to  fill 
existing  or  newly  created  markets. 

The  theme  today  is  "Technology  for  the  ’90s",  and  the  '90s  are 
only  65  days  away!  With  these  points  in  mind,  let's  look  at  what 
progressive  plywood  mills  are  doing  now,  and  what  they  need  to  do 
for  the  next  few  years  to  meet  the  threat  of  plastic,  concrete, 
steel,  gypsum,  and  all  the  other  people  that  would  love  to  have 
your  markets. 


GREEN  END 


Many  mills,  notably  Canadian  mills,  have  spent  a lot  of  money 
recently  on  X-Y  chargers,  powered  backrolls  and  nosebars,  and 
improved  carriage  drives.  Peels  are  better  and  recoveries  are  up, 
but  there  are  still  a few  things  that  need  to  be  done  in  the  green 
end. 

Certainly  there  are  mills  that  could  benefit  from  the  centerless 
lathe  technology.  It’s  a simple  fact  that  veneer  is  worth  more 
than  low  value  studs  or  chips.  An  APA  mill  in  Texas  is  using  that 
lathe  and  it's  doing  very  well.  It  seems  made  to  order  for  the 
inland  British  Columbia  and  Alberta  mills.  I know  it  has  been 
tried  and  removed  from  one  plant,  but  that  was  a Coastal  mill. 

But  the  success  of  the  lathe  in  Texas  suggests  that  under  the 
right  conditions,  it  could  add  substantially  to  mill  profitability. 

Rotary  clippers  have  removed  one  of  the  big  green  end  bottlenecks, 
but  more  needs  to  be  done.  We  need  continuous  detection  of  peel 
thickness  and  peel  quality.  One  mechanical  and  one  laser-based 
system  are  on  the  market,  and  13  of  the  laser  systems  have  been 
sold.  Presently  the  thickness  information  is  being  supplied  to 
the  lathe  operator  on  a video  screen,  but  the  next  important  step 
is  direct  closed-loop  feedback  to  the  lathe  setworks.  At  a ribbon 
speed  of  400  feet  per  minute,  the  laser  measures  thickness  every 
.030”  of  travel,  so  roughness  detection  seems  possible. 

The  big  need  at  the  clipper  is  a way  to  see  closed  defects.  Our 
scanners  now  can  see  splits,  knotholes,  and  open  wane,  but  they 
can’t  see  roughness,  knots,  pitch  pockets,  white  speck,  or  closed 
wane  areas.  We  sort  for  those  visually  after  the  sheet  is  clipped, 
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when  it's  too  late  to  optimize  mill  return.  Plywood  Research 
Foundation,  a part  of  APA,  is  supporting  work  at  two  locations  on 
closed  defect  detection,  and  I’m  sure  there  is  work  under  way  in 
Canada  too.  It  won’t  be  long  before  that’s  available. 

Veneer  incising  has  been  examined  as  a way  to  speed  up  the  drying 
process  and  prevent  blows  with  high-moisture  panels.  Some  of  our 
southern  pine  mills  are  interested  because  incised  veneer  lays  much 
flatter.  This  is  important  for  some  hardwoods,  and  for  pine  con- 
taining  juvenile  wood.  Some  southern  mills  would  like  to  use  foam 
glue,  but  wavy  sheets  are  a problem  in  a core  crowder.  There  are 
two  commercially  available  incisors  and  both  are  being  manufactured 
in  Canada,  so  you’re  on  top  of  that  one. 

DRYERS 

Today’s  dryers  are  terrible.  Even  if  they  are  properly  sealed 
up  and  maintained,  and  very  few  are,  they  both  physically  and 
thermally  damage  the  veneer.  They  produce  both  overdried  and 
underdried  veneer  continuously,  and  our  present  drying  methods 
are,  I believe,  preventing  improvements  in  adhesives.  High 
humidity  drying,  steam  drying,  dehumidification  drying  with  heat 
pumps  are  possibilities,  but  I know  of  no  serious  efforts  in  these 
areas  for  veneer. 

LAYUP 

The  biggest  opportunity  in  the  layup  area  for  Canadian  mills  is  in 
performance  standards.  APA  pioneered  the  concept  of  performance 
standards  in  1981,  and  U.S.  plywood  mills  have  used  this  tool  to 
react  to  che  competition.  Our  mills  are  selling  15/32"  plywood 
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into  markets  that  once  demanded  1/2",  and  19/32"  where  the  standard 
panel  was  5/8".  When  you  realize  that  there  is  6%  less  wood  in  a 
15/32"  panel,  you’ll  see  the  advantage  to  the  mill.  Beyond  the 
thickness,  there  are  opportunities  in  species  utilization  and  panel 
layups  not  permitted  in  the  prescriptive  "cookbook"  PS-1  and  CSA 
0151. 

You  have  a performance  standard  in  place,  CSA  0325.  Are  there 
advantages  to  producers  of  Canadian  softwood  plywood  in  that  stan- 
dard? I don’t  know,  but  you  should  look! 

Several  U.S.  and  Canadian  producers  are  looking  at  a proposal  that 
involves  a major  change  in  the  way  plywood  is  made.  The  proposer 
calls  it  Panel  100,  and  it  involves  a lot  more  than  a change  in 
layup.  The  mill  would  be  very  highly  automated  and  the  major 
features  would  be: 

- Use  98"  saw  logs,  no  score  knives. 

- Produce  only  1/8"x20"x98"  veneers. 

— No  green  or  dry  veneer  storage,  no  redry. 

- Sheathing  only. 

- Four  shifts,  28  people  including  office,  log  yard. 

- 12  workers  on  production  line. 

The  mill  is  designed  for  small  logs,  14"  and  under.  It  is  intended 
to  be  the  most  resource-  and  labor-efficient  plywood  mill  to  date. 

Another  thing  we’re  likely  to  see  in  a plywood  mill  in  the  ’90s 
is  steam  injection  pressing.  You  may  recall  that  a few  years  ago 
Weyerhaeuser  Company  and  Siempelkamp,  a German  press  manufacturer, 
worked  together  to  develop  a steam  injection  press.  In  that 
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system,  live  steam  is  injected  directly  into  the  surface  of  the 
panel  during  pressing.  The  objective  is  to  get  heat  to  the  center 
of  the  panel  quickly,  permitting  shorter  press  times.  That  work 
was  with  OSB  and  particleboard,  and  there  are  several  installations 
of  that  technology  operating  today.  AFA,  through  their  affiliate 
Plywood  Research  Foundation,  is  involved  in  two  studies  to  see  if 
the  idea  can  be  used  for  plywood * 

One  study  at  our  Focest  Products  Lab  in  Madison  showed  that  press 
time  on  5/8”  fir  panels  could  be  reduced  by  25%.  It  also  showed 
that  the  steam  does  not  adversely  affect  the  glue  bond,  except  at 
high  injection  pressures.  We  saw  compression  losses  of  10%  and 
more,  but  no  effort  was  made  in  the  study  to  minimize  compression. 

In  a related  effort,  one  U.S.  adhesive  company  is  examining 
"closed”  steam  injection  pressing.  This  method  differs  in  that 
the  perimeter  of  the  platens  are  sealed  so  that  the  entire  panel, 
edges  included,  is  exposed  to  the  steam.  Laboratory  results  just 
released  show  that  temperature  rise  in  the  center  of  5/8"  fir 
panels  is  even  more  rapid  than  with  "normal"  steam  injection,  and 
they  show  that  press  time  reductions  up  to  50%  may  be  possible. 
Verification  of  results  in  a full-size  press  and  a plant  trial  are 
scheduled  for  completion  by  January  1990. 

Both  these  studies  seem  to  indicate  that  the  final  moisture  content 
of  the  panel  can  be  controlled  by  adjusting  steam  flow  and  pres- 
sure. Combine  that  control  with  a high  moisture  gluing  program, 
and  the  final  product  will  be  even  better  suited  to  the  end  use. 
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LVL 

In  the  area  of  new  products  for  plywood  mills,  the  biggest  promise 
is  Laminated  Veneer  Lumber  (LVL) , which  is  really  nothing  more  than 
plywood  with  all  the  grain  running  the  same  direction.  The  market 
continues  to  demand  wide  dimension  lumber,  and  LVL  technology  can 
produce  this  lumber  from  very  small  trees. 

Equipment  is  available  today  to  peel  six  to  eight  inch  diameter 
logs  into  veneer,  glue  those  veneers  into  billets,  and  then  saw 
those  billets  into  wide  dimension  lumber.  This  laminated  veneer 
lumber  is  strong,  straight  and  square.  It  stays  that  way  because 
the  knots,  burls  and  juvenile  wood  are  distributed  throughout  the 
board.  And  in  some  areas  of  the  country  the  product  can  compete 
today  — ■ at  today 's  prices  — with  solid-sawn  lumber  in  widths  over 
10  inches. 

Think  about  what  that  development  alone  means  for  the  future  of  the 
plywood  industry. 

SUMMARY 

There  are  many  technology  changes,  some  available  now  and  some 
under  development,  that  will  help  plywood  mills  be  more  efficient. 
And  as  we’ve  seen,  there  are  some  that  will  pave  the  way  for  new 
products.  These  are  all  very  important  to  the  long-term  prosperity 
of  plywood  mills,  and  the  challenge  to  management  is  the  wise 
selection  from  all  these  options. 

But  in  the  short  term,  prosperity  will  depend  on  the  plywood 
industry  giving  the  customer  what  he  wants.  We  haven’t  always  done 
that,  and  we’re  not  doing  it  now.  A lot  of  our  product  is  still 
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shipped  to  the  market  too  dry,  and  you  know  the  problems  that  can 
cause.  The  small  percentage  of  panels  that  are  shipped  with  poor 
glue  bond  cause  problems  way  out  of  proportion  to  their  volume. 

And  with  the  changing  resource,,  do  panels  made  to  a prescriptive 
standard  have  the  strength  and  stiffness  to  perform  as  they  should? 

Last  week  at  an  industry  meeting  in  Athens,  Georgia,  Ron  Hogan 
asked  these  same  questions®  Mr®  Hogan  is  President  of  Georgia- 
Pacific,  the  world's  largest  plywood  manufacturer.  He  noted 
"....out  customers  have  accepted  what  we  produce  in  enormous 
quantities,  even  though  it  has  not  always  performed  to  the  buyer's 
satisfaction. 

But,  will  they  continue  to  buy  that  less  than  perfect  product  in 
the  years  to  come,  in  those  same  quantities  so  we  can  continue  to 
make  a profit?  I don't  think  so®...” 

And  I don't  think  so  either.  U.S.  mills  and  Canadian  mills  can  fix 
today's  problems  with  a little  concerted  effort,  and  be  in  great 
position  for  a very  promising  future.  Canadian  mills  have  one 
major  advantage,  and  that  is  Forintek.  I admire  the  way  Forintek 
gets  ideas  developed  and  into  the  plants. 
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ABSTRACT 


The  composite  wood  materials  of  today  are  of  fairly  recent  origin.  This 
very  large  part  of  the  forest  products  industry  has  largely  been  a development  of  the 
past  30  - 40  years.  Because  of  its  newness,  there  is  confusion  over  the  definitions 
of  wood  composites.  Some  definitions  of  wood  composites  are  offered  in  this 
paper,  not  from  a marketing  point  of  view,  but  from  a view  towards  international 
understanding. 

The  1990s  will  be  a new  decade  of  upgrading  the  manufacture  of 
composites,  improving  composite  quality,  a greater  use  of  composites,  the 
development  of  new  composites,  and  bringing  composites  and  other  wood 
materials  into  better  and  more  efficient  uses  through  reliability-based  design.  Many 
of  the  new  techniques  and  products  are  already  on  the  shelf  in  research  laboratories 
awaiting  commercialization.  With  a rapidly  growing  world  population  demanding 
wood  products,  a decreasing  quality  of  the  forest  resource,  and  a static  availability 
of  easy-to-access  forests,  the  future  of  composites  is  not  only  bright,  but  a vital 
need  in  many  countries. 
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COMPOSITES 

INTRODUCTION 

There  is  no  worldwide  agreement  on  the  definition  of  composites  nor  is 
there  an  agreement  within  individual  countries.  Since  we  are  considering  the  world 
situation,  this  paper  will  be  concerned  with  proposing  a set  of  composite  definitions 
first.  These  definitions  are  being  made  so  that  everyone  understands  the  materials 
under  discussion.  They  are  not  meant  to  conflict  with  marketing  or  association 
nomenclature.  After  the  proposed  definitions,  a brief  overview  of  raw  materials 
will  be  followed  by  a discussion  of  production  improvements.  Next,  some  product 
improvements  and  possible  new  products  will  be  mentioned.  A discussion  of 
opportunities,  problems  to  be  recognized  and  solved,  and  the  worldwide  need  for 
composites  will  conclude  this  paper. 

DEFINITIONS 

For  those  involved  in  international  trade,  and  for  many  in  the  domestic 
marketing  field,  the  newer  composition  and  composite  products  are  familiar  names, 
but  what  they  are  and  how  they  compete  in  the  building  and  nonstructural  field  is 
not  clearly  understood.  The  purpose  of  this  pan  of  the  paper  is  to  describe  these 
materials,  what  markets  they  now  serve,  and  how  they  may  affect  today's  markets 
as  well  as  the  markets  of  the  future. 

A great  deal  of  confusion  on  terminology  exists  not  only  worldwide,  but  in 
the  United  States  as  well.  The  discussion  on  definitions  found  below  has  been 
mostly  taken  from  a paper  that  was  prepared  for  the  IUFRO  Eighteenth  World 
congress  (Maloney  1986).  New  information  has  been  added. 
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Ciurently,  the  term  "composite"  is  used  to  describe  any  wood  material  glued 
together,  ranging  from  fiberboard  to  laminated  beams  and  components.  It  would 
seem  to  be  a simple  matter  to  have  names  that  are  understood  universally  for  the 
many  wood  and  lignocellulosic  composite  materials.  The  descriptive  problem  is 
mostly  in  the  area  of  composition  materials.  About  thirty  years  ago,  fairly  well- 
agreed-upon  terminology  (such  as  fiberboard,  hardboard,  and  particleboard) 
seemed  to  be  developing  to  go  along  with  the  well-accepted  term  "plywood."  Since 
then,  however— for  technical,  marketing,  personal,  or  unknown  reasons— many 
more  names  for  these  products  have  come  into  existence.  With  this  plethora  of 
technical  terms  has  come  enormous  confusion,  not  only  for  the  uninformed,  but 
also  for  those  deeply  involved  in  the  industry. 

This  part  of  the  paper  will:  (1)  discuss  the  family  of  composite  products  or 
materials,  (2)  review  most  of  the  terms  used  to  date,  and  (3)  try  to  point  out  where 
the  product  names  overlap  and  confusion  develops.  A suggested  general  scheme 
for  common  nomenclature  will  be  advanced,  with  full  knowledge  that  many  people 
will  choose  their  own  nomenclature  no  matter  what  is  agreed  upon  by  most  of  the 
industry. 


history 

The  Family  Name 

The  first  problem  encountered  is  what  to  call  the  entire  family  of  products. 
"Composite"  has  already  been  suggested.  I have  used  the  term  "composition 
materials"  for  many  years  to  cover  the  products  made  of  fibers  and  various  types  of 
panicles.  This  includes  molded  as  well  as  panel  products,  thus  ruling  out  the  term 
"composition  board.”  Some  people  prefer  "reconstituted  wood"  as  the  proper  term, 
but  not  all  of  the  aforementioned  materials  are  made  of  wood.  Bagasse  and  flax  are 
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popular  raw  materials,  as  are  other  nonwood  materials.  However,  recently 
Reconstituted  Wood  Products  covering  particleboards,  waferboard,  oriented  strand 
board  (OSB),  medium  density  fiberboard  (MDF),  hardboard,  and  insulation  board 
has  officially  been  designated  as  the  Standard  Industrial  Classification  for  these 
products  according  to  the  U.S.  Department  of  Commerce.  However,  this 
classification  is  not  accepted  internationally  because  of  trade  disputes.  Another 
popular  term  is  "engineered  panels  or  materials."  Many  of  the  products,  however, 
are  not  engineered;  they  are  simply  made  from  available  raw  materials  to  fit  a need. 

In  recent  years,  the  word  "composite"  has  become  the  popular  term  for 
composition  materials,  but  a better  use  of  this  word  is  to  describe  all  glued 
materials.  "Composite,"  according  to  the  dictionary,  means  made  of  "distinct 
parts."  All  of  the  products  being  discussed  are  wood-  or  lignocellulosic-based,  but 
many  materials  are  made  of  only  one  element  (e.g.,  fiberboard).  If  there  is  any 
difference,  it  is  in  material  geometry  (e.g.,  veneer  and  flakes),  not  in  the  materials 
themselves.  However,  the  term  can  be  used  as  suggested,  if  everyone  agrees.  Hie 
problems  come  when  describing  subgroups  such  as  particleboard. 

To  illustrate  the  confusion,  the  American  Plywood  Association  (APA) 
defines  a composite  panel  as  one  with  veneer  faces  and  a reconstituted  wood  core 
(American  Plywood  Association  1983).  One  U.S.  company  includes  only 
particleboard  and  medium  density  fiberboard  in  its  composite  division.  Other  panel 
products  are  in  other  divisions. 

Until  recently,  the  U.S.  Forest  Products  Laboratory  in  Madison,  Wisconsin 
included  all  panel  products,  including  plywood,  laminated  veneer  lumber,  and 
parallel  laminated  veneer  (as  well  as  particleboard,  flakeboard,  waferboard,  oriented 
strand  board,  MDF,  hardboard,  fiberboard,  and  insulating  board),  in  its  research 
unit  on  structural  composite  products.  Plywood  processing  is  now  in  another 
division  of  the  Laboratory,  but  for  organizational,  not  technical,  reasons. 


The  problem  of  nomenclature  was  recognized  long  ago.  A lengthy 
discussion  on  "Product  Description,  Nomenclature  and  Definitions"  was  held  at  the 
First  International  Consultation  on  Insulation  Board,  Hardboard,  and  Particleboard 
sponsored  jointly  by  the  Food  and  Agriculture  Organization  (FAO)  of  the  United 
Nations  and  the  Economic  Commissions  for  Europe  in  1957  (Food  and  Agriculture 
Organization  1958).  In  this  discussion,  the  definition  problem  is  noted  and 
conflicting  descriptions  are  given.  Since  that  time,  the  problems  in  describing 
products  and  developing  international  agreement  have  become,  if  anything,  worse 
rather  than  better. 

Development  of  Names 

Plywood  will  not  be  included  in  this  discussion,  although  it  is  one  of  the 
most  important  wood-based  panel  materials.  It  is  made  of  large  sheets  of  veneer 
and  its  description  should  not  be  confusing  to  anyone.  Also  excluded  are  other 
glued  products  such  as  parallel  laminated  veneer  lumber  and  laminated  beams,  since 
there  is  little  confusion  about  their  description.  The  problems  of  confusion  come 
with  the  many  varieties  of  fiberboard,  particleboard,  waferboard,  OSB,  oriented 
strand  lumber  (OSL),  molded  products,  and  type  of  bonding  systems. 

Fiberboard:  Low  density  fiberboard  (insulating  type)  was  invented  in  1914, 
as  was  mineral-  or  cement-bonded  board  (Maloney  1977).  Low-density  fiberboard 
is  specified  in  the  United  States  as  having  a density  of  0.16  to  0.50  g/cm3 
(American  Hardboard  Association  1985).  Usually  mineral-bonded  products  are 
considered  separately  from  other  types  of  panels  because  mineral-bonded  boards 
have  inorganic  binders  while  all  others  have  organic  binders.  Since  mineral -bonded 
materials  have  completely  different  characteristics,  such  as  a very  high  density  (well 
over  1.0  g/cm3),  from  other  wood-based  materials,  they  will  not  be  considered  in 
this  discussion. 
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Hardboard  was  invented  in  1924  (Maloney  1977).  In  the  United  States, 
hardboard  is  specified  as  having  a density  of  over  0.50  g/cm3  (USDA  1973). 
Elsewhere  in  the  world,  medium  density  fiberboard  (MDF)  is  made  at  densities 
between  0.40  and  0.80  g/cm3  and  high  density  fiberboard  (hardboard)  is  made 
above  0.80  g/cm3  in  density. 

The  early  definitions  of  fiberboard  were  associated  exclusively  with  wet- 
process  boards.  With  the  development  of  dry-process  methods  of  producing 
fiberboard,  starting  in  1947  (Maloney  1977),  the  previous  density  classifications 
were  still  appropriate.  MDF  (now  the  common  name  for  dry-process  medium 
density  fiberboard  developed  in  the  mid-1960s)  can  be  made  at  much  greater 
thicknesses  than  the  wet-process  types.  MDF  also  has  different  properties  and, 
unlike  most  of  the  other  fiberboard  types,  has  furniture  as  its  principal  market.  In 
the  United  States,  MDF  is  usually  made  at  densities  between  0.64  and  0.80  g/cm3, 
but  there  is  no  such  specification  in  the  standard  (National  Plywood  Association 
1986). 

MDF  is  manufactured  using  a combination  of  particleboard  and  fiberboard 
technology,  and  at  one  time  both  the  American  Hardboard  Association  (AHA)  and 
the  National  Particleboard  Association  (NPA)  in  the  United  States  claimed  MDF  as 
a product  covered  by  their  respective  associations.  The  American  National 
Standard  for  "Medium  Density  Fiberboard  for  Interior  Use"  (National  Particleboard 
Association  1986)  was  agreed  upon  later  by  both  associations,  thus  establishing 
type  MDF  as  a new  product.  MDF  was  manufactured  originally  as  a siding  product 
and  currently  many  companies  are  working  on  MDF  for  exterior  uses.  However,  if 
MDF  is  made  for  exterior  use  in  the  future,  a new  element  of  confusion  may  arise. 

Particleboard:  Particleboard  manufacture  started  in  the  1930s  (Maloney 
1977)  and  has  developed  a wide  range  of  descriptions,  including  chipboard, 
shavings  board,  and  flakeboard.  Some  argue  that  waferboard  and  oriented  strand 
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board  are  also  particleboards.  Generally,  the  terminology  describing  particleboard 
is  agreed  upon  worldwide  fairly  well: 

[Particleboard  is  a]  generic  term  for  a panel  manufactured  from  lignocellulose 
materials  (usually  wood),  primarily  in  the  form  of  discrete  pieces  or  particles,  as 
distinguished  from  fibers,  combined  with  a synthetic  resin  or  other  suitable 
binder  and  bonded  together  under  heat  and  pressure  in  a hot  press  by  a process  in 
which  the  entire  interparticle  bond  is  created  by  the  added  binder,  and  to  which 
other  materials  may  have  been  added  during  manufacture  to  improve  certain 

properties.  Particleboards  are  further  defined  by  the  method  of  pressing.  When 
the  pressure  is  applied  in  the  direction  perpendicular  to  the  faces,  as  in  a 
conventional  multi-platen  hot  press,  they  are  defined  as  flat-platen-pressed;  and 
when  the  applied  pressure  is  parallel  to  the  faces,  they  are  defined  as  extruded. 
(American  Society  for  Testing  and  Materials  1988) 

Furthermore,  there  is  agreement  on  most  of  the  particle  descriptions. 
According  to  the  source  quoted  above,  there  are  chips,  curls,  fibers,  flakes, 
panicles,  sawdust,  shavings,  slivers,  strands,  wafers,  and  wood  wool  (excelsior). 
What  is  missing  is  a common  particle-type  "granule"  which  is  found  extensively  in 
U.S.  panicleboard  plants.  This  small  particle  is  made  by  using  hammermills  or 
attrition  mills  and  closely  resembles  a shaving. 

ASTM  (American  Society  for  Testing  and  Materials  1988)  has  addressed  the 
problem  of  flake  and  wafer  description  and  has  changed  the  definition  of  a flake. 
Their  definition  of  a flake  is  now  changed  to  "a  small  wood  panicle  of 
predetermined  thickness  specifically  produced  as  a primary  function  of  specialized 
equipment . . . resembling  a small  piece  of  veneer." 


-39- 


A strand  is  now  defined  as  a wood  flake  having  a minimum  predetermined 
length-to-width  ratio  of  2:1.  This  could  be  a particle  less  than  0.040  in.  in  length  or 
as  much  as  the  3 in.  or  longer  strands  used  in  some  plants. 

The  definition  of  "wafer"  has  been  a problem.  A wafer  is  a large  flake  and 
has  been  understood  to  be  a relatively  square  particle  usually  about  40  mm  long. 
The  inventor  of  the  waferboard  process  as  well  as  the  word  "wafer"  (James  d'A. 
Clark  1955),  stated  that  a wafer  has  tapered  ends.  However,  the  wafers  produced 
today  are  not  necessarily  made  with  tapered  ends.  In  recent  years,  plants  have  been 
producing  "oriented  waferboard,"  which  means  that  these  wafers  are  more  like 
strands.  Clark  also  stated  that  wafers  can  be  narrow  in  width.  Thus  there  has  been 
considerable  confusion  over  basic  technology.  However,  ASTM  has  now  defined 
a wafer  as  a wood  flake  having  a predetermined  length  of  at  least  1 3/16  in. 
(American  Society  of  Testing  and  Materials  1988). 

The  Canadians  have  also  struggled  with  the  description  of  wafers  and 
strands  and  definitions  of  the  products  made  from  them.  Wafers  are  defined  as 

(Canadian  Standards  Association  1985): 

"...  a specific  type  of  wood  flake  produced  as  a primary  function  of  specialized 
equipment  (i.e.,  waferizer)  and  having  a controlled  length  of  at  least  30  mm 
along  the  grain  direction,  a controlled  thickness,  and  a variable  or  controlled 
width.  Each  wafer  is  essentially  flat  and  has  the  grain  of  the  wood  running 
predominantly  in  the  plane  of  the  wafer.  In  overall  character,  wafers  resemble 
small  pieces  of  thin  veneer.  Wafers  may  be  purposely  produced  with  a narrow 
width  to  facilitate  alignment" 

Strands  are  defined  (Canadian  Standards  Association  1985)  as  "a 
specialized  wafer  having  a length  at  least  twice  the  width."  Because  strand,  here, 
means  a specialized  wafer,  the  length  has  to  be  at  least  1 3/16  in.  long.  Thus,  it 
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really  fits  into  the  classification  of  a narrow  wafer.  However,  only  three 
Canadian  plants  now  make  a randomly  oriented  waferboard.  All  others  are  making 
OSB. 

The  ASTM  D 1554-86  (American  Society  of  Testing  and  Materials  1988) 
particle  definitions  were  first  developed  in  1958.  The  two  terms  "fiberboard"  and 
"particleboard,"  however,  have  not  been  used  in  all  cases  in  the  United  States  to 
cover  these  two  groups  of  products  according  to  its  own  ASTM  definitions.  Much 
of  the  rest  of  the  world,  however,  has  subscribed  to  this  basic  terminology. 

In  the  United  States  and  Canada,  particleboard  has  come  to  mean  boards 
made  of  planer  shavings,  sawdust,  granules,  small  flakes,  and  small  fines 
(undefined  term).  If  such  a board  is  used  in  house  construction,  it  may  be  called 
structural  particleboard  (America  Plywood  Association  1983).  Most  of  the  board, 
however,  is  bonded  with  urea-formaldehyde  resin  and  is  used  for  furniture, 
cabinets,  floor  underlayment,  and  mobile  home  decking.  In  the  rest  of  the  world, 
most  particleboard  is  made  with  small  flakes. 

This  brief  recitation  of  the  development  of  terminology  was  not  meant  to  be 
a complete  discussion,  which  would  be  a lengthy  discourse,  but  rather  to  illustrate 
the  problems  of  nomenclature  over  the  years,  particularly  in  the  United  States,  and 
to  set  the  stage  for  describing  the  various  materials. 

SUGGESTED  STANDARDIZED  TERMINOLOGY 

The  position  being  taken  is  that  all  the  materials  under  discussion  are  made 
up  of  elements  that  have  been  glued  together.  Their  commonality  is  that  they  are 
composed  of  smaller  pieces  bonded  or  fused  together.  Thus,  in  the  forest  products 
field,  the  term  "composite"  seems  most  appropriate,  covering  any  material  made  of 
smaller  pieces  and  glued  together.  Within  this  family  of  materials,  several 
subgroups  develop  naturally.  The  differentiation  between  products  within  a 


-41- 


subgroup  could  be  on  the  basis  of  properties  or  uses  rather  than  the  type  of  particle 
or  fiber  used  (e.g.,  roof  sheathing,  furniture  panels,  lumber)  or  by  material 
description.  The  main  subgroups  of  materials  are  listed  in  Table  1. 

The  list  found  in  Table  1 is  not  all  inclusive,  but  shows  that  a logical 
organization  of  composite  materials  is  possible.  Any  organization  of  subgroups  has 
to  be  flexible  so  that  new  materials  developed  in  the  future  can  be  placed  easily  in 
the  composite  materials  family. 


RAW  MATERIALS 

The  forest  resources,  particularly  in  the  United  States  and  Canada,  are 
vastly  different  from  those  available  in  the  past.  The  old-growth  forest  is  mostly 
gone  and  what  old  growth  that  is  left  is  fairly  small  diameter  stock.  The  second- 
and  third-growth  forests  are  being  harvested  at  early  ages.  Much  of  this  timber  is 
fast  grown.  Also,  because  of  the  earlier  harvest  time,  the  new  forest  provides  logs 
consisting  of  high  volumes  of  juvenile  wood  (Smith  and  Briggs  1986).  The 
juvenile  wood  is  much  lower  in  strength  than  mature  wood  and  along  with  foster 
growing  of  the  trees  the  result  is  usually  a greater  percentage  of  the  forest  harvest 
being  lower  in  strength  than  found  with  old  growth  forests.  However,  composite 
materials  offer  methods  for  combining  low-quality  raw  material  with  high-quality 
wood  or  other  nonwood  raw  material  resulting  in  a myriad  of  appropriate  wood 
construction  materials. 

The  softwoods  and  low-density  hardwoods  now  used  in  the  forest  products 
plants  in  the  United  States  and  Canada  are  excellent  for  manufacturing  the 
composites  of  today  and  tomorrow.  Indeed,  because  of  the  availability  of  these 
resources,  the  infrastructure  in  place,  the  technology  already  developed  or  under 
development,  and  the  need  for  composites  in  North  America  and  internationally,  the 
United  States  and  Canada  are  in  an  enviable  position  to  be,  even  more  so  than  at  the 
current  time,  suppliers  of  composite  materials  to  the  world. 
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Table  1.— The  family  of  composite  materials 


Veneer-Based  Materials 

Laminags 

Plywood 

Parallel  laminated  veneer  (PLV) 
Usually  made  in  wide  billets 
(e.g.,  27  inches) 

Laminated  veneer  lumber  (LVL) 
Cut  from  PLV 

Laminated  beams 
Overlayed  materials 

Panels  or  shaped  materials 
combined  with  nonwood 
materials  such  as  metal, 
plastic,  and  fiberglass 

Composition  or  Reconstituted  Materials 

Edge -Glued  Material 

COM-PLYR/Fiberboard/MDF 
Hardboard/Insuladon  board 
Oriented  strand  board  (OSB) 
Oriented  waferboard(OWB) 

Lumber  panels 

Particleboard/W  aferboard 
Parallel  strand  or  aligned  material 

Components 

Marriages  of  wood  and  other  materials 
(Oriented  strand  lumber  [OSL]) 
Inorganic  Bonded  Materials 

I-beams 
T-beam  panels 
Stress- skin  panels 
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The  demand  for  composites  will  put  a strain  on  North  Americas  forest 
resources-  Already,  as  is  well  known,  species  are  used  which  were  considered 
virtually  noncommercial  not  too  many  years  ago.  Aspen  is  an  obvious  example. 
However,  an  even  more  efficient  use  of  the  forest  resource  will  be  needed  because 
of  demand  and  to  demonstrate  good  stewardships  of  the  forest  If  this  is  not  done, 
preservationists  will  try  to  use  poor  resource  use  as  a strong  reason  to  set  aside 
even  more  of  the  forest  as  wilderness  areas. 

Much  work  is  needed  to  make  use  of  the  higher  density  hardwoods  such  as 
the  many  varieties  of  oak.  This  immense  U.S.  resource  cannot  be  used  efficiently 
yet  because  of  difficulty  in  preparing  panicles  and  because  the  resultant 
reconstituted  composites  are  heavier  than  the  ones  made  of  softwoods  and  low- 
density  hardwoods. 

To  make  composites,  one  needs  resin  or  glue.  The  dominant  adhesives  of 
urea-formaldehvde  and  phenol-formaldehyde  will  probably  remain  in  the  forefront, 
although  there  is  a shonage  of  phenolic  for  a few  years  because  of  production 
problems.  Isocyanates  remain  a strong  binder  system,  particularly  for  special 
product  lines.  Combinations  of  these  adhesive  systems  can  be  and  are  used  in  a 
number  of  products.  Considerable  work  continues  on  nonpetrochemical  adhesives 
such  as  the  ones  named  above.  Lignin  and  carbohydrate  developments  have 
received  most  of  the  attention  in  recent  years.  Any  breakthrough  in  developing 
these  adhesives  as  low-cost  binder  systems  will  be  of  enormous  value  to  the 
composites  industry. 

The  main  raw  material  used  in  the  composition  board  or  reconstituted  wood 
materials  for  resistance  to  water  absorption  is  wax  and  this  material  remains  as  an 
important  raw  material.  New  developments  and  materials  for  decreasing  water 
absorption  and  the  consequent  thickness  swelling  and  linear  expansion  will  also  be 
of  great  value  to  the  industry.  Significant  work  has  already  been  performed  by 
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Ernest  Hsu  (1987  and  1989)  of  Forintek  and  John  Youngquist  and  Roger  Rowell 
(1988)  of  the  U.S.  Forest  Products  Laboratory. 

PRODUCTION  IMPROVEMENTS 

The  most  significant  improvement  in  production  that  has  occured  in  years 
has  been  in  the  1980s.  This  production  improvement  has  been  in  the  new  control 
systems  using  microprocessors  and  programmable  logic  controllers  that  will 
provide  an  even  greater  impact  in  improving  production  in  the  1990s.  Each 
machine  center  and  process  line  in  virtually  every  type  of  composite  manufacture 
has  been  improved  significantly  recently.  A number  of  recent  papers  have 
documented  many  of  the  production  improvements  (Walsh  and  Belliveau  1989, 
Ebert  and  Maurer  1989,  Sturgeon  and  Lau  1989,  Long  1989,  and  Schuldt  and 
McCarthy  1989). 

New  developments  in  processing  such  as  continuous  pressing,  steam 
inspection  pressing,  flakes  for  producing  very  long  strands,  better  blenders,  better 
sanders,  etc.,  are  many.  Such  equipment  developments  can  rightfully  be  expected 
to  continue. 


PRODUCT  IMPROVEMENTS  AND  NEW  PRODUCTS 

Most  of  the  composite  materials  listed  earlier  have  become  important 
production  items  only  during  the  past  30  years.  Particleboard,  MDF,  OSB, 
waferboard,  LVL,  OSL,  and  parallel  strand  lumber  (PSL)  were  either  in  their 
infancy  or  were  still  laboratory  curiosities  30  years  ago.  Now,  all  of  them  are  or 
will  soon  be  important  major  products  in  worldwide  commerce.  One  of  the  most 
important  product  improvements  will  have  to  be  the  reduction  of  water  absorption 
and  thickness  swell  and  improved  durability  when  exposed  to  the  weather.  All 
such  improvements  can  be  done  now  with  production  changes,  increased  levels  of 
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adhesives,  and  selected  use  of  species.  However,  as  long  as  most  of  these 
materials  are  considered  as  commodities,  the  increased  cost  of  manufacture  for 
improved  product  quality  will  probably  not  be  economical. 

What  is  needed  is  the  development  of  market  niches  for  improved  products 
which  will  enable  a manufacturer  to  produce  value-added  wood  composites.  More 
importandy,  the  greatest  need  and  opportunity  will  be  in  the  new,  improved 
manufacture  of  houses,  and  in  the  nonresidendal  construction  field. 

New  products  will  be  limited  only  by  the  imagination  of  researchers, 
product  developers,  and  manufacturers.  A number  of  these  products  are  on  the 
verge  of  production  right  now.  Examples  can  be  found  in  the  new  marriages  of 
wood  and  other  materials,  corrugated  composites  such  as  Waveboard™  developed 
by  the  Alberta  Research  Council  in  Edmonton  (Bach  1989),  other  molded  structural 
materials  , and  lumberiike  products.  Already  under  production  are  lumberiike 
materials  such  as  LVL  (Fyie  1987)  and  Parallam®  (Parker  1987).  Parallam®  is 
also  a heavy  timber  replacement 

The  lumberiike  materials  offer  great  opportunities.  Weyerhaeuser  is 
producing  an  OSL  material  used  in  furniture  frames.  MacMillan  Bloedel  is  building 
a plant  to  provide  window  frame  materials.  Grant  Forest  Products  will  soon 
produce  OSL.  Hie  COM-PLY®  plant  of  Airowoods  is  under  new  management  and 
the  remodeled  plant  will  soon  be  producing  COMP-PLY®  lumber  (combinations  of 
veneer  as  the  lumber  edges  and  OSL  as  the  lumber  core). 

The  OSL  development  is  exciting.  These  products  can  be  made  in  much 
longer  lengths  than  conventional  lumber.  This  eliminates  joints  in  long  components 
as  well  as  the  strength  problems  associated  with  the  joints. 

In  considering  the  actual  design  values  of  OSL,  some  recent  work  done  at 
Washington  State  University  can  be  used  as  an  example.  Here,  OSL,  made  from 
nominal  0.020  by  1.5  in.  long  strands,  showed  that  such  a product  could  justify 
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a higher  allowable  tensile  stress  than  has  been  assigned  currently  to  visually  graded, 
select  structural  Douglas  fir  lumber.  This  research  was  done  on  oriented  flake 
material  that  was  intended  to  substitute  for  sawn  truss  lumber  (nominal  2 by  4 
lumber)  (Maloney  1984). 

Testing  of  visually  graded  nominal  2 by  4 in.  by  8 ft  Douglas  fir  select 
structural  lumber  (113  specimens)  showed  a range  of  tension  values  from  1,280  to 
10,250  psi  with  a mean  of  7,250  psi.  According  to  the  Western  Wood  Products 
Grading  Rules  (Western  Wood  Products  Association  1980),  the  allowable  working 
stress  in  tension  for  this  product  is  1,390  psi.  Using  the  American  Society  for 
Testing  Materials  method  D-2915  (American  Society  for  Testing  and  Materials 
1982)  for  determining  the  allowable  working  stresses  visually  graded  material,  the 
targeted  test  value  for  any  of  the  material  is  2,930  psi.  Thus,  some  of  the  113 
boards  were  below  the  test  value  required  to  justify  the  allowable  tension  value  for 
select  structural  lumber.  Most  of  the  material,  however,  was  far  above  the 
minimum  value  and  consequently,  was  much  better  than  needed--a  waste  of  quality 
material. 

The  OSL  material  had  tensile  strengths  ranging  from  3,260  to  3,780  psi  (a 
very  tight  range  or  much  better  coefficient  of  variation  in  comparison  to  the  sawn 
lumber).  All  values  were  well  above  the  minimum  design  value  of  1,390  psi. 
Much  of  the  new  OSL  materials  are  being  made  with  relatively  long  flakes  (up  to 
12  in.).  The  above  work  shows  that  even  with  smaller  flakes,  high  strength  OSL 
can  be  produced. 


OPPORTUNITIES  AND  PROBLEMS 

Reliability-based  design  procedures  which  are  already  practiced  with 
materials  that  compete  with  wood  (steel  and  reinforced  concrete)  are  under 
development  presently  for  the  wood  industry.  By  developing  design  procedures 
which  are  the  same  as  those  generally  used  by  engineers  and  architects,  the  use  of 
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wood  materials  will  be  understood  better  by  those  professionals  who  have  not  been 
trained  in  wood  materials.  At  present,  special  training  is  needed  for  the  design  and 
use  of  wood,  particularly  in  large  structures.  Unfortunately,  few  universities  have 
offered  such  training  to  civil  engineers  and  architects.  The  engineering 
professionals,  whether  trained  in  wood  or  not,  will  be  competent  in  using  wood 
once  the  reliability-based  design  procedures  are  developed  and  in  place. 

Another  key  to  expanding  the  use  of  wood  materials  is  nondestructive 
testing  or  evaluation  (NDE).  Stress-rated  lumber  has  been  used  for  many  years  in 
several  applications  such  as  trusses.  PLV  is  an  outstanding  example  of  successful 
NDE.  The  tested  veneers  are  layered  in  the  LVL  to  produce  the  desired 
engineered  properties  in  the  final  products.  This  manufacturing  procedure  would 
not  be  possible  in  consistently  providing  high-strength  material  without  NDE. 

New  and  improved  NDE  enhances  the  use  of  all  wood  materials  in 
engineered  building  designs.  This  can  expand  the  wood  materials  market  due  to  the 
confidence  developed  in  using  engineered  wood  materials  because  of  NDE.  A great 
market  yet  to  be  exploited  in  the  nonresidential  market  where  large  panels,  e.g., 
8 by  24  ft,  can  be  used.  More  efficient  construction  is  possible  and  a better 
building  can  result  because  of  fewer  joints  due  to  using  8 by  24  ft  panels  instead  of 
six  4 by  8 ft  panels. 

What  is  not  understood  by  many  individuals  in  the  industry  is  the  need  to 
understand  and  develop  better  connections—mechanical,  adhesive,  and  mechanical/ 
adhesive.  In  many  building  cases,  wood  material  strength  is  far  greater  than  the 
corresponding  connections  used.  Better  connections  have  to  be  developed  to  help 
implement  the  new  reliability-based  design  procedures  to  the  advantage  of 
composites  and  all  other  wood  materials. 

As  new  composite  products  and  ways  to  use  them  develop,  greater  care  in 
using  the  composites  becomes  mandatory.  Many  of  the  new  uses  will  require 
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manufacture  of  the  final  building  or  component  under  controlled  conditions. 
Otherwise,  misuse  of  the  composites  will  result  in  failures  and  subsequent  loss  of 
confidence  in  them  by  engineers  and  users. 

PROBLEMS 

Timber  supply  can  become  a problem  because  of  demand  and  reductions  of 
available  forest  raw  materials.  As  mentioned  previously,  complete  use  of  the  raw 
material  is  necessary  to  avoid  political  problems.  Some  of  this  material  that  is 
not  now  used  extensively  (such  as  low-quality  species,  very  small  roundwood,  and 
dead  trees)  can  be  used  as  part  or  all  of  the  particleboard,  MDF,  and  hardboard  raw 
material.  Extensive  research  work  has  shown  that  dead  lodgepole  pine  and  white 
pine  could  be  used  for  most  types  of  composition  boards  (Maloney  et  al  1976). 
Dead  raw  material  such  as  that  mentioned  has  become  important  raw  material  in 
particleboard  and  hardboard  plants.  It  is  difficult,  however,  to  produce  wafers 
from  dead  logs  because  of  the  log's  low  moisture  content.  However,  there  may  be 
a possibility  of  producing  same  strand  furnish  from  this  type  of  raw  material. 

Other  composites,  such  as  LVL,  need  a certain  amount  of  high-quality 
wood  to  develop  the  higher  strengths  required.  OSL  and  OSB  also  need  a certain 
amount  of  higher-quality  wood  to  make  the  higher- strength  products.  However, 
densification  and  adding  extra  resin  can  help  improve  the  strength  properties  of 
these  products. 

It  is  very  important,  again,  as  mentioned  previously,  to  develop  more 
dimensionally  stable  composite  products.  Those  products  such  as  plywood,  LVL, 
and  laminated  beams  are  much  more  stable  because  there  is  little  compression  of  the 
material  during  manufacture.  Densified  products  such  as  particleboard,  MDF, 
waferboard,  OSB,  OSL,  and  hardboard  expand  much  more  when  exposed  to 
water.  It  is  recognized  not  only  by  most  of  the  industry,  but  also  by  the  users  that 
improvements  are  needed  here  if  these  materials  are  to  be  exposed  to  water. 
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WORLDWIDE  NEED 

Major  timber  resources  are  still  available  in  Russia  and  in  a large  amount  of 
the  tropics.  Much  of  the  Russian  timber  is  small  and  the  infrastructure  is  not  in 
place  to  greatly  expand  production  of  wood  materials  and  composites.  The  tropical 
forest  areas  are  being  harvested  or  destroyed  by  shifting  agriculture.  There  is 
worldwide  pressure  on  reducing  the  tropical  forest  exploitation  because  of  the 
growing  greenhouse  effect  Tropical  forest  exploitation  is  considered  a major  cause 
of  the  warming  of  the  earth. 

This  leaves  the  United  States  and  Canada  as  major  suppliers  of  wood 
materials  to  most  of  the  world.  More  efficient  use  of  the  forest  raw  materials,  more 
efficient  production,  and,  therefore,  more  efficient  use  of  all  wood  materials 
becomes  imperative.  The  need  will  be  growing  and  the  rapidly  expanding 
composites  industry  has  a tremendous  opportunity  for  supplying  world  needs  at  a 
profit. 


CONCLUSION 

Composites  manufacture  is  a huge  pan  of  the  forest  products  industry. 
Panel  manufacture  has  been  the  dominant  part  of  the  industry.  Now  molded  and 
lumberlike  composites  are  becoming  very  important  parts  of  the  composites  family. 
While  there  is  some  disagreement  on  terminology  and  definitions  of  composites,  the 
basic  technology  is  in  place  for  manufacture.  There  are  great  research  and 
development  efforts  underway  throughout  the  world  for  improvement  of 
composites  and  the  development  of  new  composites.  If  developments  of  the  next 
40  years  can  match  the  developments  of  the  last  40  years,  composite  manufacture 
and  use  could  become  the  dominant  part  of  the  forest  products  industry. 
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ABSTRACT 

Conservation  of  energy  and  environment  has  been  a prime  objective 
in  development  of  new  pulp  and  paper  process  technologies  during 
the  past  two  decades.  While  energy  cost  and  availability  was  the 
main  concern  in  1970's,  the  main  emphasis  in  the  1980's  has  been 
on  environmental  concerns. 

Kraft  pulp  continues  to  be  the  main  fibre  supply  for  world  paper 
production.  Much  of  the  kraft  mill  equipment  and  technology  has 
changed  during  the  past  twenty  years.  As  a result  of  changes  in 
technology,  the  energy  consumption  patterns  as  well  as  effluent 
characteristics  have  drastically  changed. 


mH 
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INTRODUCTION 


The  world  paper  demand  and  supply  is  expected  to  grow  2-3% 
annually.  The  demand  was  216  million  tons  in  1987  and  is  expected 
to  grow  to  290  million  tons  by  the  year  2010  (see  Figure  1) . 

Figure  1.  World  Paper  Demand  up  to  year  2016 
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About  45-50%  of  the  fibre  supply  for  paper  manufacturing  world  wide 
is  virgin  chemical  wood  pulp.  About  30%  of  the  fibre  supply  is 
recycled  fibre  today,  and  the  rest  consists  of  mechanical  wood  pulp 
and  other  fibres.  Of  the  virgin  chemical-  fibre  supply,  about  60% 
is  bleached  kraft  pulp.  Unless  drastic  changes  in  consumption 
patterns  take  place,  the  portion  of  bleached  chemical  pulps  is 
expected  to  grow. 

Chemical  pulping  processes  typically  utilize  the  by-product  fuels 
effectively  and  consequently  are  highly  self  sufficient  for  fuel 
supply.  Because  most  of  the  water  polluting  material  is  being 
collected  and  used  as  fuels,  the  environmental,  especially 
traditionally  regulated  effluent  characteristics  are  relatively 
easily  controlled  to  the  levels  that  are  acceptable  to  the 
recipients.  Use  of  chlorine  based  chemicals  for  bleaching  of 
chemical  pulps  has  created  concerns  about  chlorinated  organic 
compounds.  Many  countries  have  or  are  planning  to  regulate  the 
levels  of  these  compounds  to  the  recipients.  While  research  is 
being  carried  out  to  develop  new  pulping  and  bleaching  processes, 
it  seems  today  likely  that  the  kraft  process  will  remain  the  main 
chemical  pulping  process  for  some  time.  Complete  elimination  of 
chlorine  based  chemicals  may  not  be  economically  feasible  either. 

The  following  presentation  gives  an  overview  of  the  development  of 
chemical  pulping  technology  during  the  past  two  decades.  Since 
kraft  pulping  is  by  far  the  most  important  of  the  chemical  pulping 
methods,  the  focus  will  be  on  kraft  pulping  and  bleaching  and  the 
impact  of  the  new  technologies  on  the  energy  and  environmental 
aspects  of  kraft  mills. 


ENERGY 

General 

Pulping  techniques  and  process  conditions  have  a major  impact  on 
the  plant  energy  balance.  For  example: 

Pulping  yield  determines  the  amount  of  by-product  fuel 
available. 

Pulping  method  used  may  itself  be  a decisive  factor  in  the 
plant  steam  and  power  demand  (e.g.  mechanical  vs.  chemical 
pulping) . 

The  extent  of  delignif ication  of  pulping  affects  the  amount 
of  chemicals  and  energy  used  in  bleaching. 
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The  pulping  method  used  and  the  extent  of  delignif ication 
largely  determine  the  pulping  chemicals  use  and  the  energy 
consumption  in  the  chemical  conversion. 

Pulping  and  washing  methods  and  efficiencies  have  a great 
impact  on  energy  demand  in  evaporation  and  steam  generation 
from  the  waste  liquor. 

Pulping , whether  chemical  or  mechanical,  is  a major  source  of 
secondary  heat.  The  efficiency  of  heat  recovery  may  have  a 
profound  impact  on  steam  use  in  other  process  areas,  e.g.  in 
bleach  plant. 

Figure  2 illustrates  the  impact  of  pulping  yield  on  the  energy 
situation.  In  the  typical  chemical  pulping  yield  area  (45-70%)  the 
steam  generation  from  waste  liquor  is  always  higher  than  the  energy 
consumption  in  pulping  and  liquor  recovery.  In  yield  areas  for 
mechanical  and  chemimechanical  pulping  (over  80%)  the  energy 
consumption  exceeds  the  by-product  energy  production.  Figure  1 
does  not  give  any  credit  to  the  secondary  heat  recovery,  which  is 
possible  in  both  chemical  and  mechanical  pulping. 


Figure  2.  Impact  of  Pulping  Yield  on  the  Plant  Energy  Situation 
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Technology  Impact  on  Energy  Situation 

Table  1 illustrates  the  energy  balances  of  two  bleached  kraft 
market  pulp  mills;  one  designed  in  1960's  and  the  other  in  1980's. 

Table  1.  Design  Heat  and  Power  Balances  for  Two  Market  Pulp  Mills 


1960  Design 

1980  Design 

Heat 

Balances 

Heat  consumption 

Digester 

4.0 

2.3 

Bleach  Plant 

2.3 

0.9 

Pulp  dryer 

4.8 

4.1 

Evaporation 

4.1 

4.2 

Water  heating 

3.4 

0.4 

Recovery  boiler  auxiliary 

1.8 

1.7 

Miscellaneous 

4.2 

1.8 

Power  generation 

3.0 

3.2 

Total 

27.6 

18.6 

Heat  supply 

From  black  liquor 

14.2 

16.0 

From  bark 

2.0 

2.0 

Oil 

11.4 

0.6 

Total 

27.6 

18.6 

Oil  to  lime  kiln 

2.8 

2.0 

Oil  to  steam  generation 

13.8 

0.7 

Total  purchased  fuel 

Power 

Balances 

16.6 

2.7 

Power  consumption 

850 

880 

Power  supply 

Mechanical  drives 

50 

• • • 

Back-pressure  power 

700 

800 

Purchased  power 

100 

80 

Total 

800 

880 
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There  is  a significant  difference  in  the  energy  demand  and  supply 
between  the  mills,  although  the  basic  technology  used  is  the  same 
in  most  areas.  Both  use  continuous  digesters,  but  the  use  of 
extraction  heat  is  more  effective  in  the  1980's  mill.  The  brown 
stock  washing  in  the  new  mill  is  a combination  of  high-heat  washing 
and  diffuser  washing,  while  the  old  design  is  a combination  of 
high-heat  and  drum  filters.  Both  mills  use  conventional  bleaching 
techniques.  The  main  differences  in  bleaching  are  (a)  the 
selection  of  construction  material,  which  allows  a higher  degree 
of  closure,  (b)  preheating  of  the  chlorine  dioxide  solution,  and 
(c)  higher  hot  water  temperature  to  the  washer  showers.  The  pulp 
dryers  are  similar,  with  the  exception  that  the  new  mill  uses  low 
pressure  steam  for  drying.  The  new  mill  has  heat  recovery  systems 
that  are  far  more  efficient  and  which  eliminate  steam  use  for  water 
heating  almost  completely  and  reduce  steam  use  for  space  heating. 

The  old  mill  has  a direct-contact  evaporator  for  final  black  liquor 
concentration,  while  the  new  mill  uses  multiple-effect  evaporation 
to  reach  65%  black  liquor  solids.  The  lime  kiln  in  the  new  mill 
is  a modern,  long  kiln  with  insulation  and  satellite  coolers. 

The  new  mill  has  higher  boiler  steam  pressure  and  lower  process 
steam  pressures.  Because  of  these  pressure  differences,  the  back- 
pressure power  yield  is  much  higher  in  the  new  mill,  which  actually 
generates  more  back-pressure  power,  despite  much  lower  use  of 
process  steam.  Characteristic  of  design  practices  of  the  1960's, 
the  old  mill  uses  mechanical  drive  turbines  extensively,  while  the 
new  mill  utilizes  all  its  potential  for  back-pressure  power 
generation  and  uses  electric  motors  in  all  places. 

The  design  differences  between  the  two  mills  result  in  drastic 
differences  in  purchased  fuel,  while  purchased  power  is  about  the 
same  for  both  mills.  If  the  purchased  fuel  is  oil  at  $2.50/GJ,  the 
difference  in  fuel  cost  is  about  $35. 00/ton  of  pulp.  For  a 
300,000-ton/year  mill,  this  would  mean  a difference  of  about  $10 
million  in  annual  fuel  costs. 

Future  Trends 


As  illustrated  by  Table  1 a kraft  market  pulp  mill  can  be  designed 
today  so  that  the  only  major  purchased  energy  supply  is  the  lime 
kiln  fuel.  Proven  technology  is  available  to  use  bark  or  hog  fuel 
as  the  lime  kiln  fuel  and  make  the  kraft  mill  almost  completely 
independent  on  fossil  fuels.  However,  an  investment  in  that 
technology  cannot  be  justified  based  on  today's  fuel  oil  and 
natural  gas  prices. 
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Once  self  sufficient  for  fuel  and  power,  there  is  normally  very 
little  incentive  for  future  energy  efficiency  improvements  in  a 
kraft  market  pulp  mill.  Integration  of  a paper  mill  to  an  existing 
kraft  pulp  mill  could  change  the  situation.  In  an  integrated  pulp 
and  paper  mill,  any  improvements  in  energy  efficiency  of  the  kraft 
pulping  operations  normally  result  in  a reduction  of  overall  energy 
cost.  Integration  of  paper  mills  to  kraft  market  pulp  mills  is 
expected  to  be  a future  trend  and  interest  in  developing  energy 
efficient  kraft  pulping  technology  is  expected  to  continue. 


ENVIRONMENT 

General 


The  potential  harm  of  the  pulp  and  paper  industry  to  the 
environment  has  long  been  a concern  by  the  industry,  scientists, 
the  public  and  authorities.  Research  being  carried  out  on  the 
short  or  long  term  impacts  of  effluent  discharges  continues  to 
yield  more  accurate  information  on  the  real  effects  to  the  nature. 
Today* s concern  is  the  chlorinated  organic  compounds  that  result 
from  using  chlorine  based  chemicals  as  the  bleaching  agents  of 
chemical  pulps. 

"Effluent  Free'*  pulp  mills  have  been  a topic  of  discussion  for  a 
long  time.  The  closer  studies  and  even  mill  scale  trials  have 
resulted,  so  far,  in  a conclusion  that  the  technology  is  not  yet 
available  to  build  an  effluent  free  pulp  mill  that  would  produce 
pulp  to  meet  the  quality  criterias  set  by  the  current  paper 
manufacturing  technology  and  the  end  users  of  the  paper  products. 

While  research  for  effluent  free  pulping  processes  will  continue, 
it  is  quite  obvious  that  drastic  changes  in  pulping  processes  will 
take  a long  time  to  implement.  The  bleached  kraft  pulping  capacity 
in  North  America  alone  is  today  about  30  million  tons  per  year. 
Therefore,  technology  available  to  reduce  the  environmental  impact 
of  a kraft  pulp  mill  is  of  great  interest. 

Effluent  Characteristics  from  "Conventional1*  Kraft  Mill 

Most  of  the  current  bleached  pulp  capacity  in  North  America  was 
built  in  the  1960 's  and  the  1970 's.  About  fifty  percent  of  the 
bleach  plants  have  five  stages,  sequence  C-E-D-E-D.  In  the 
discussion  below,  we  refer  to  a "conventional”  bleached  kraft  mill 
having  the  following  features: 

Softwood  pulp  production. 

- Digester  Kappa  number  level  33. 
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Brown  stock  washing  equipment  are  four  stage  drum  washing  or 
equivalent.  Washing  losses  before  screening  15-20  kg 
Na2S04/ADt. 

Screening  is  partially  open.  Washing  loss  carry  over  to 
bleach  plan  8-10  kg  Na2‘S04/ADt  (total). 

Bleaching  sequence  C/D-E-D-E-D. 

Brightness  target  88-90  degrees  ISO. 

Total  active  chlorine  consumption  110  kg  Cl2/ADt. 

Chlorine  multiplier  0.2. 

Chlorine  dioxide  process  is  R3  and  its  capacity  limits  the 
C102  substitution  to  maximum  10%  in  the  first  bleaching  stage. 

No  condensate  stripping  at  the  mill. 

The  effluent  characteristics  from  the  "conventional”  softwood  kraft 
pulp  mill  are  given  in  Table  2. 


Table  2.  Effluent  Characteristics  from  Conventional  Bleached 
Softwood  kraft  Mill.  ka/ADt 


From 

Processes 

After 

Treatment 

BOD 

Screen  Room 

3-4 

- 

Bleach  Plant 

20-22 

- 

Condensates 

8-10 

- 

Miscellaneous , 

2-4 

incl  spill 

Total 

35—40 

5-8 

COD 

130-150 

60-80 

Colour 

200-300 

200-300 

TSS 

10-30 

4-8 

AOX 

6-8 

3.5-5 
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Proven  Technologies  for  Reduction  of  Effluent  Discharges 

The  main  factors  that  determine  the  amount  of  dissolved  material 
from  bleached  kraft  pulping  operations  are  the  lignin  content  of 
the  pulp  to  chlorine  based  bleaching  (measured  as  Kappa  level)  and 
the  saltcake  carryover  to  the  bleach  plant.  Liquor  losses  from 
open  screening  and  accidental  liquor  spills  may  also  have  a 
contribution  to  the  BOD/ COD  content  of  the  effluent  to  the 
treatment  plant. 

Condensates  from  turpentine  recovery  and  black  liquor  evaporation 
are  major  contributors  to  the  effluent  BOD.  Proper  reuse  of  the 
condensates  may  reduce  the  levels.  Because  of  the  tightening  air 
emission  targets,  a major  fraction  of  the  volatile  compounds 
released  in  digester  vents  and  blow  and  liquor  evaporation,  will 
end  up  in  the  liquid  effluent,  unless  a separate  treatment  process 
is  applied. 

Detailed  descriptions  of  process  technologies  for  reduction  of 
process  effluent  discharges  can  be  found  in  numerous  publications 
related  to  the  specific  topics.  The  following  is  a brief  summary 
of  the  measures  available  in  the  design  of  a new  kraft  pulp  mill 
or  in  the  improvement  of  the  existing  operation: 

Brown  Stock  Washing: 

Typically  98-99%  of  material  dissolved  in  the  kraft  cooking  process 
is  recovered  in  brown  stock  washing  for  evaporation  and  combustion 
in  the  recovery  boiler.  The  dissolved  material  left  in  the  pulp 
out  of  the  last  brown  stock  washing  stage  will  either  be  discharged 
with  the  screen  room  filtrate  overflow  or  enter  the  first  bleaching 
stage.  The  dissolved  solids  sewered  from  the  screening  room 
typically  has  BOD  content  of  about  0.4-0.45  kg  B0D5/kg  Na2S04.  The 
liquor  carryover  to  the  bleach  plant  typically  as  an  effect  as 
follows : 

1.0-1. 3 kg  act.  chlorine  use/kg  Na2S04 

0.2  kg  NaOH  use/kg  Na2S04 

0.15  —0.2  kg  BOD5/kg  Na2S04 

0.05-0.1  kg  AOX/kg  Na2S04 

Several  Scandinavian  mills  have  added  an  "open”  washer  to  the  brown 
stock  or  post-oxygen  stage  washing  system.  This  implies  that  pulp 
is  washed  prior  to  the  first  bleaching  stage  and  the  filtrate  from 
this  washer  is  sewered.  This  technique  increases  the  BOD  content 
and  flow  of  process  effluent  but  allows  lower  chlorine  use  which 
in  turn  lowers  the  discharge  of  chlorinated  organic  substance  and 
risks  for  dioxin  formation. 
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Extended  Delignif ication: 

Extended  delignif ication  facilitates  cooking  to  lower  Kappa  level 
than  conventional  kraft  cooking.  Lower  Kappa  level  in  turn  means 
more  organic  substance  recovered  to  the  recovery  cycle  and  less 
bleaching  chemicals  use.  As  a result,  both  BOD  and  chlorinated 
organic  compounds  to  effluent  will  decrease. 

In  a continuous  cooking  process,  the  extended  delignif ication  is 
implemented  by  introducing  white  liquor  at  several  points.  The 
final  cooking  is  carried  out  countercurrently  to  reduce  the  lignin 
concentration  at  the  end  of  the  cooking  zone.  The  process  in  known 
as  Modified  Continuous  Cooking. 

In  a conventional  batch  digester  operation,  the  extended 
delignif ication  would  be  not  practical  because  of,  e.g.  increased 
cooking  time  and  steam  use.  Extended  delignif ication  can,  however, 
be  implemented  together  with  so  called  cold  blow  techniques.  With 
these  techniques,  digester  liquor  can  be  displaced  in  the  middle 
of  the  cook  with  liquor  containing  more  fresh  chemicals  and  less 
liquor. 

Oxygen  Delignif ication? 

Oxygen  delignif ication  is  a widely  approved  method  to  reduce  the 
chlorine  based  chemical  use  and  effluent  discharge  levels.  There 
are  about  50  oxygen  delignif ication  systems  in  operation  today. 
Early  installations  were  high  consistency  units  operated  at  pulp 
consistencies  of  about  25-30%. 

Today,  the  definite  tendency  is  towards  medium  consistency  (10-12% 
consistency)  units.  There  has  been  some  concern  about  the  pulp 
strength  properties  after  oxygen  delignif ication.  However,  it 
appears  that  the  strength  properties  of  the  pulp  are  not  harmed  as 
long  as  the  degree  of  delignif ication  stays  low  enough.  Several 
market  pulp  mills  operate  at  delignif ication  rates  below  40%, 
although  laboratory  scale  testing  would  indicate  that  the 
delignif ication  degree  could  be  up  to  50%  before  the  strength  of 
pulp  is  deteriorated. 

The  effluent  quality  from  a bleach  plant  preceded  by  oxygen 
delignif ication  is  substantially  improved.  Because  the  material 
dissolved  in  the  oxygen  stage  is  recovered  and  incinerated,  less 
chlorine  based  chemicals  are  required  and  less  organic  substance 
will  be  discharged  with  the  bleach  plant  effluent,  as  illustrated 
in  Figure  3. 
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Figure  3.  BOD5  and  AOX  from  Bleach  Plant  as  a Function 
of  Unbleached  Kappa 
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Oxygen  delignif ication  has  a major  impact  on  the  loading  of  the 
recovery  processes.  Figure  4 illustrates  the  additional  loading 
of  evaporators,  recovery  boiler,  lime  kiln  and  recausticizing. 
Although  the  additional  load  is  only  4-7%,  it  may  be  significant 
in  a mill  with  recovery  processes  as  the  bottleneck. 
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Figure  4 . Loading  of  Recovery  Cycle  Processes  as  a Function  of 
Kappa  Reduction  in  Oxygen  Delianif ication 
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E/0  Stages 

Oxygen  enriched  first  alkaline  extraction,  E/0  stage,  has  become 
common  for  bleached  kraft  mills  over  the  past  few  years  as  a result 
of  advances  in  the  mixer  technology  allowing  efficient  mixing  of 
oxygen  and  pulp  in  medium  consistency.  It  is  a low  capital  cost 
improvement  option  to  existing  bleach  plants,  which  can  increase 
bleach  plant  capacity,  improve  bleaching  economy  and  improve 
effluent  quality  without  adversely  affecting  the  quality  of  the 
product.  It  is  also  a standard  technique  for  a new  bleach  plant. 

From  the  environmental  point  of  view,  colour  and  organically  bound 
chlorine  (AOX)  are  the  main  parameters  that  are  improved  with  E/0 
stage.  Other  parameters  such  as  COD  and  BOD  will  not  change. 
Typically,  bleach  plant  colour  reduction  has  been  in  the  range 
15-30%.  AOX  reduction,  as  well  as  the  reduction  in  chloroform  and 
chlorate,  depends  on  the  selected  bleaching  strategy,  i.e.  whether 
oxygen  is  used  to  replace  chlorine,  chlorine  dioxide,  hypochlorite 
or  a combination  of  these  chemicals.  The  biggest  reduction  in  AOX 
is  realized  if  oxygen  is  used  to  replace  chlorine. 
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High  C102  Substitution: 

The  replacement  of  chlorine  by  chlorine  dioxide  in  the  first 
bleaching  stage  has  been  proposed  since  the  1950's.  A multitude 
of  publications  have  examined  the  impact  of  total  or  partial 
substitution  of  chlorine  by  C102  on  pulp  quality  and  effluent 
properties . 

The  main  benefits  of  adopting  substantial  substitution  of  chlorine 
dioxide  are: 

Improved  bleach  plant  effluent  quality: 

Less  chlorinated  dioxins  and  furans. 

Less  chlorinated  organic  compounds. 

Lower  effluent  colour. 

Improved  pulp  quality,  especially: 

Viscosity. 

Strength. 

During  the  last  couple  of  years,  the  main  driving  forces  behind  the 
high  C102  substitution  have  been  environmental  concerns?  dioxins, 
furans  and  AOX  (T0C1)  . As  a result  of  this,  the  target 
substitution  level  has  been  increased  at  some  mills  up  to  50-70%. 
There  are  some  mills  producing  hardwood  pulp  and  operating  the 
first  bleaching  stage  with  C102  only.  It  should,  however,  be  noted 
that  when  the  substitution  level  exceeds  about  50%,  the  bleaching 
chemicals  consumption  will  increase. 

Condensate  Stripping: 

Most  of  the  BOD  in  the  condensate  is  caused  by  methanol  and  other 
volatile  compounds,  which  can  be  stripped  off  from  the  condensates 
with  steam.  In  existing  mills,  steam  stripping  has  often  been 
shunned  because  of  fear  for  increased  mill  energy  usage.  By  using 
innovative  ideas  however,  it  is  in  most  cases  possible  to  install 
a stripping  column  in  an  existing  mill  without  or  with  very  minor 
increase  in  the  mill  energy  cost.  In  fact,  in  some  cases  the 
energy  cost  can  even  decrease. 

Stripping  of  all  condensates  is  not  practical.  Only  the  fractions 
having  the  highest  concentrations  need  to  be  treated.  These 
fractions  include: 

Digester  area  condensates  from  relief  and  blow  vent  condensing 
systems  (one  or  two  stages) . 
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Selected  streams  from  the  evaporator  area. 

In  the  evaporator  area  a high  amount  of  methanol  can  be  captured 
in  a small  volume  by  stepwise  condensation  of  the  first  liquor 
vapours  (e.g.  by  installing  walls  inside  the  condensing  section  of 
the  evaporator  body  receiving  the  first  liquor  boil  off,  or  by 
adding  external  liquor  heaters) . 

Typically  60-80%  of  the  condensate  BOD  can  be  contained  in  a volume 
of  20-30%  the  total  condensate  volume.  By  using  a steam  to  feed 
ratio  of  1 to  5,  the  stripping  column  removes  over  90%  of  the 
methanol.  The  total  methanol  and  BOD  removal  is  then  5-8  kg  ADt 
of  pulp. 

Achievable  Process  Effluent  Quality  Levels  Using  Proven  Techniques 
BOD  2 

Table  3 illustrates  the  differences  in  B0D5  contents  of  effluent 
from  a conventional  mill  and  from  a new  bleached  kraft  mill.  As 
shown  the  BOD^  discharge  from  a new  mill  is  roughly  50%  from  that 
of  a "conventional”  mill. 

Table  3.  Process  BOD5  Discharge  from  a "Conventional"  and  from  a 
"New"  Bleached  Kraft  Mill 


Conventional  New 

Mill  Mill 


Screen  Room  3-4  0 

Bleach  Plant  20-22  12-14 

Condensates  8-10  3-4 

Miscellaneous  2-4  2-4 


Total  Process  35-40  17-22 


At  85%  BOD  removal  efficiency  for  the  biological  treatment  plant, 
the  BOD  discharge  from  a "New  Mill"  to  the  recipient  would  be  about 
3 kg  BOD5/ADt  as  a long  term  average. 
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AOX : 

As  discussed  above,  bleached  kraft  pulp  mill  AOX  discharge  can  be 
reduced  e.g.  through: 

Improved  brown  stock  washing. 

Extended  delignif ication. 

Oxygen  delignif ication. 

High  C102  - substitution 

At  Kappa  level  2 0 to  the  bleach  plant  and  C102  - substitution  of 
50%  the  process  AOX  discharge  is  2-2.5  kg/ADt.  Biological 
treatment  typically  reduces  AOX  by  some  30-50%.  On  this  basis,  the 
AOX  discharge  achievable  for  a "New  Mill"  on  a long  term  basis 
would  be  1.5-2. 0 kg/ADt. 

It  should  be  noted  that  the  above  effluent  discharges  are  rated  for 
typical  softwood  pulps  that  meet  the  market  pulp  quality  criterias. 
AOX,  especially,  is  very  different  for  hardwood  pulps.  Because  of 
a lower  lignin  content  of  hardwood  pulps,  the  bleaching  chemicals 
use  is  much  lower  resulting  in  a lower  AOX  discharge.  This 
difference  between  softwood  and  hardwood  pulps  is  significant 
enough  that  separate  discharge  limits  are  normally  set.  Figure  5 
illustrates  the  situation  in  Sweden.  The  TOOL  limits  that,  in  most 
cases,  become  effective  by  the  end  of  1990,  are  determined  based 
on  the  ratio  between  hardwood  and  softwood  pulps.  All  Tocl  limits 
are  typically  given  as  annual  averages.  The  trend  shows  that  for 
100%  softwood  pulp,  the  TOCL  limit  is  around  2 kg/ADt  (or  2.6  kg 
AOX/ADt) , while  for  100%  hardwood,  the  limit  would  be  less  than  1 
kg/ADt.  There  are  variations  from  this  trend  depending  on  local 
circumstances.  For  example,  some  of  the  mills  produce  semibleached 
pulps  part  of  the  time,  etc.  Also,  like  elsewhere,  the 
requirements  of  the  recipient  are  considered  when  establishing  the 
limits . 

Although  the  AOX  discharge  levels  discussed  above  are  noted  for  a 
"New  Mill"  case,  a "Conventional  Mill"  can  be  upgraded  to  meet 
almost  equal  AOX  limits  as  a "New  Mill." 
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Figure  5,  TOOL  Discharge  Permits  in  Swedish  Kraft  Pulp  Mills 
TOC!  (AOX),  kg/ADT 
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Colour 

Effluent  colour  can  be  reduced  e.g.  through; 

Improved  Brown  Stock  Washing 

Installation  of  an  Extended  Delignif ication  and/or  Oxygen 

Delignif ication  System 

Installation  of  an  E/O  Stage 

High  C102  Substitution 

Use  of  Peroxide  as  Bleaching  Agent 

By  applying  these  techniques  in  new  mill  design  or  in  the  retrofit 
of  an  existing  mill,  the  effluent  colour  can  be  reduced  to  about 
100  kg/ADt.  Biological  treatment  has  hardly  any  impact  on  the 
effluent  colour. 

Future  Trends 


Large  variations  in  environmental  regulations  exist  today  between 
different  countries  and  even  different  states  and  provinces.  For 
traditional  effluent  parameters  like  e.g.  BOD,  the  permit  limit  for 
a bleached  kraft  mill  varies  typically  anywhere  between  3 and  10 
kg/ADt.  Although  local  circumstances  may  cause  some  variation  to 
remain  in  the  permit  limits  between  areas  and  countries,  more 
uniform  practices  will  most  likely  be  seen  in  future. 
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Especially  the  allowable  level  of  chlorinated  organic  compounds  in 
the  effluent  is  a developing  topic.  While  some  countries  have 
already  established  the  short  term  permit  limits  and  future 
targets,  some  others  are  still  trying  to  establish  a basis  for 
regulations  on  this  subject.  The  current  regulations  are  based  on 
lumping  all  chlorinated  organic  compounds  together  and  setting  the 
permit  limits  for  that  total.  However,  it  is  generally  accepted 
that  some  compounds  may  be  more  harmful  than  others.  In  future, 
when  more  details  are  known  about  the  impact  of  specific  compounds, 
the  permit  may  become  even  more  detailed  and  specific  limits  be  set 
for  specific  compounds  depending  on  their  potential  impact  or 
environment. 

Large  volume  of  new  bleached  kraft  pulping  capacity  is  being  built 
in  the  world  today.  It  is  safe  to  say  that  all  the  new  capacity 
produces  effluent  that  will  have  less  impact  on  environment  that 
the  effluents  from  a conventional  plant.  As  a short  term  trend  we 
expect  that  the  existing  mills  will  be  modifying  their  processes 
and  equipment  to  approach  "New  Mill"  from  the  effluent  quality 
point  of  view. 

New  technology  is  being  developed  for  further  improvements  of  the 
quality  of  a kraft  pulp  mill  effluent.  Research  is  also  being 
conducted  to  find  new  pulping  and  bleaching  processes.  Some 
techniques  that  may  become  available  in  the  future  include: 

Pretreatment  of  pulp  prior  to  oxygen  delignif ication  in  order 
to  allow  further  delignif ication  without  pulp  strength  loss 
(e.g.  PRENOX) . 

Ultrafiltration  of  fractions  (e.g.  E, -filtrate)  of  effluent 
for  AOX , and  colour  removal.  Again,  the  disposal  of  the 
concentrate  is  the  most  serious  problem  with  this  technique. 

Chemical  flocculation  of  effluent  for  BOD,  colour,  etc. 
removal.  The  volume  and  treatability  of  sludge  are  serious 
problems  with  this  process. 

Although  there  is  a definite  trend  towards  lower  standards  for 
certain  environmental  parameters,  there  will  always  be  a need  to 
understand  the  specific  requirements  and  limitations  of  a given 
recipient.  The  work  being  carried  out  to  model  the  rivers  and 
other  recipients  will  always  be  necessary  in  this  respect. 
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SAWMILLING  IN  THE  90’s 

R .J.  Craig 
President 

Carroll-Hatch  (International)  Ltd. 

North  Vancouver,  B.C.  Canada 

Worldwide  political  and  cultural  changes  will  adversely  impact  on  raw 
material  supplies  in  the  1990's  and  probably  be  the  precursor  of  worse 
to  follow  in  succeeding  decades. 

Until  this  time,  we  in  North  America  have  looked  at  overseas  countries 
only  as  markets.  Foreign  exchange,  foreign  aid  to  emerging  nations,  and 
high  quality  fibre  combined  with  cheap  labour  may  all  prove  North 
America  vulnerable  to  foreign  influences  beyond  its  control.  While  we 
may  have  great  forests  in  North  America,  the  combination  of  other 
factors  will  require  us  to  be  far  more  efficient  in  the  conversion  of  our 
fibre  than  ever  before. 

For  good  commercial  reasons,  the  whole  stand  of  a forest,  including  the 
hardwoods,  which  might  today  be  considered  weeds,  must  be  converted 
into  value  products.  As  well,  sociological  imperatives  will  demand  it. 

Reduction  in  the  North  American  forest  base  is  inevitable  due  to  the 
demands  of  environmentalists,  aboriginal  groups,  urbanization, 
inadequate  pest  control,  infestation,  wild  fire,  entrepreneurial  groups,  etc. 

Consequently,  there  will  be  more  bidders  for  less  timber.  Some  of  these 
bidders  may  include  speculators  (domestic  and  foreign),  and  greatly 
increased  timber  costs  will  result. 
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The  corollary  is  that: 

lumber  manufacturers  of  the  90’s  must  extract  all  potential  value 
in  fibre  available* 

no  longer  will  the  lumber  manufacturer  be  able  to  afford  the 
wasteful  procedures  of  the  70’s  and  80’s  either  in  the  woods  or  in 
the  conversion  plant* 

stems  that  might  have  been  left  behind  in  the  forest  will  have  to  be 
brought  out,  not  only  for  sociological  reasons,  but  simply  because 
they  have  value  as  fibre  to  be  used  either  in  a solid  wood  product 
or  as  fibre  for  a pulp  mill  or  homogenous  panel  mill. 

If  that  stem,  or  even  part  of  it,  gets  to  the  sawmill,  the  sawmill  must  be 
able  to  extract  the  greatest  possible  value  from  it,  including  the  chips 

from  that  which  will  not  make  lumber. 

Volume  production  sawmills  of  the  70*s  and  80's  will  be  replaced  by 
sawmills  whose  efficiencies  are  measured  by  value  and  not  volume.  This 
will  apply  to  the  full  spectrum  of  sawmill  manufacture,  from  the  mill  of 
the  south  to  the  plants  of  the  northwest. 

Fibre  that  is  today  consigned  to  commodity  high  speed  production  that 
can  yield  grade  and  cross  sections  suitable  for  further  manufacture  either 
on  the  premises  or  elsewhere,  will  be  redirected  to  facilities  that  can 
extract  the  full  potential.  This  is  the  fundamental  challenge  for  the 
primary  breakdown  plant  of  the  future. 

Optimization  was  the  buzzword  of  the  80’ s.  It  will  become  a necessity 
of  the  90’s,  and  to  be  profitable  the  operation  will  require  optimization 
as  a reality  and  not  just  as  a buzzword. 
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The  manufacturer  of  the  90’s  will  produce  better  lumber  more  accurately, 
and  do  it  with  greater  efficiency,  (n  order  to  improve  yield  and  value,  he 
must  reduce  the  current  high  waste  of  kerf  and  trim. 

Improved  saws  and  saw  guides  can  provide  precision  manufacture  and 
greatly  improved  yields.  Robotics  may  remove  some  of  the 
inconsistencies  of  human  effort  in  many  places  in  the  production  line. 

Fortunately,  technology  can  now  provide  the  tools  to  make  optimization 
a realistic  objective. 

In  the  90*s  we  will  see  inside  the  log  and  know  in  advance  where  the  rot 
is,  where  the  knots  are,  which  side  the  compression  grain  is  located  on, 
and  where  the  shake  or  other  defects  are  located. 

We  will  scan  the  log  and  provide  a computer  printout  with  total  detail. 
In  milliseconds,  a sawing  pattern  will  be  established.  A computer  will 
operate  the  primary  cut,  and  the  lumber  produced  will  be  scanned  by  an 
edger-optimizer  and  a trimming  optimizer,  and  the  product  will  then  be 
directed  to  a sorting  facility  where  it  will  be  graded  and  assigned  piece 
by  piece  to  further  processing  or  for  shipment.  It  might  go  directly  into 
a continuous  dry  kiln  and  be  automatically  stacked  and  tallied. 

The  computer  will  have  made  these  decisions  with  full  knowledge  of  the 
dictates  of  the  market  and  the  order  file. 
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The  product  to  be  further  manufactured,  for  example  to  be  resawn, 
ripped  and  cut,  can  be  directed  to  a satellite  operation,  where  after 
electronic  scanning,  the  full  potential  value  of  a given  stick  of  lumber  is 
determined  and  processed  with  accuracy. 

The  computer  will  know  the  state  of  the  inventory  at  all  stages  of 
manufacture  at  all  times,  and  will  relate  the  raw  material  to  the  order  file 
commitments  and  the  product  In  process.  Overruns,  reruns  and 
shortages  will  be  reduced  to  optimum  infrequencies. 

In  the  last  two  decades,  the  industry  has  made  major  reductions  in  the 
man  hours  of  unskilled  labour  needed  to  operate  a sawmill.  The  next 
decade  will  see  even  fewer  man  hours,  but  the  persons  on  the  production 
floor  will  have  to  be  trained  in  specifics  relating  to  value  of  fibre  more 
than  ever  before.  The  Important  function  will  be  not  so  much  hand  and 
eye  coordination  but  the  mind  and  Instrument,  and  industry  should  use 
its  influence  to  direct  the  curricula  of  the  appropriate  learning  institutions 
In  advance  of  the  demand. 

Maintenance  will  be  monitored  and  probably  directed  by  computer.  The 
implications  of  continuous  operation  will  require  a most  precise  and 
diligent  maintenance  program.  Breakdowns  can  be  reduced  to  a tolerable 
minimum  only  through  a program  designed  for  such  needs. 

One  of  the  most  valuable  employees  of  the  management  team  of  the 
future  will  be  the  person  who  can  design  and  control  the  computer 
program  in  all  its  intricate  implications.  All  departments  of  management 
and  operation  will  be  interdependent.  The  benefits  from  their  interaction 
will  be  in  direct  proportion  to  their  mutual  effectiveness. 
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in  fact,  where  in  the  past  cost  effective  labour  reduction  has  been  a 
prime  purpose  of  good  management,  the  next  decades  will  produce 
worthwhile  rewards  only  if  a true  synergism  exists  with  each  production 
unit  and  between  that  plant  and  the  complementary  raw  material  supply 
departments  and  the  marketing  functions. 

The  technology  exists  today  to  do  these  things.  It  remains  for  the 
manufacturer  to  bring  them  into  practice. 

A fully  automated  mill  can  be  designed  today,  but  the  practicality  of  the 
investment  may  have  to  wait  until  some  time  in  the  future. 

Notwithstanding,  it  becomes  more  and  more  essential  to  work  toward 
this  optimization,  because  the  value  of  the  fibre  will  not  permit  the  waste 
of.a  1\4"  saw  kerf.  It  will  not  permit  such  imprecise  manufacture  that 
extra  thickness  and  width  must  be  planed  off  to  get  accuracy.  The 
sawmill  of  the  90 's  will  have  its  machinery  on  such  solid  foundations 
that  precise  sawing  can  be  achieved  and  dressing  of  the  product  will  only 
be  a polishing  job  by  a sander,  if  at  all. 

Kiln  drying  in  the  9Q's  will  have  to  become  more  efficient.  The  cost  of 
energy  in  the  form  of  electricity  or  fossil  fuels  will  probably  always  make 
energy  from  wood  waste  and  bark  the  only  practical  procedure.  Drying 
by  microwave  is  presently  not  seen  to  be  a realistic  probability,  nor  is 
drying  by  chemical.  However,  materials  handling  in  present  procedures 
is  far  too  expensive  and  design  opportunities  exist  to  improve  this 
aspect.  Most  importantly,  drying  must  become  more  precise  to  fit  the 
customer's  needs,  and  it  must  be  done  to  enhance  the  grade  of  the 
lumber  and  to  reduce  the  high  percentage  of  fibre  that  is  currently 
destroyed  in  the  kiln  process. 
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Optimization  in  the  sawmill  is  a technical  reality  today  and  a necessity 
for  the  future.  However,  even  more  important  is  the  computer  enhanced 
decision  making  process  for  the  log  merchandising  before  the  log  ever 
gets  into  the  mill.  Ideally,  the  first  computer  analysis  is  made  before  the 
stem  is  bucked,  preferably  in  the  woods,  but  surely  in  the  log  yard  or  on 
the  jack  ladder  depending  on  the  practicalities  dictated  by  the  size  and 
grade  of  the  stem.  It  makes  no  sense  to  try  to  correct  the  mistakes  of 
log  bucking  after  the  log  is  in  primary  breakdown.  It  is  technically 
possible  to  see  inside  that  stem  and  buck  it  to  enhance  the  value  to  the 
greatest  extent.  Anything  less  must  be  considered  a waste  of  a valuable 
resource,  which  the  life  of  the  corporation  can  not  permit  any  more  than 
the  community  should  or  will  tolerate  it. 

The  future  of  sawmilling  in  North  America  is  encouraging.  The  total 
forest  resource  Is  one  of  the  best  in  the  world  and  we  know  there  is  more 
value  In  the  fibre  than  we  have  been  extracting.  Technology,  already 
vastly  superior  to  few  years  ago,  will  continue  to  improve.  Engineering 
and  design  expertise  exists  than  can  put  these  technologies  to  work  in 
facilities  where  they  can  accomplish  the  best  results.  Dynamic  decision 
making  based  upon  computer  enhanced  intelligence  can  bring  great 
rewards.  The  opportunities  to  change  for  the  better  are  many,  and  it  is 
the  great  challenge  for  the  next  decade. 
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WOOD  WASTE  - A DISPOSAL  PROBLEM  OR  AN  OPPORTUNITY? 

BY  PETER  VAJDA 

The  title  of  my  talk  was  suggested  to  me  and  I gratefully  accepted  it. 
Actually  I welcomed  the  chance  to  talk  about  this  subject  which  has 

occupied  most  of  my  professional  life,  namely  finding  uses  for  wood  waste, 
developing  opportunities  for  products  made  from  wood  residues,  in  short, 
making  silk  from  what  was  often  thought  to  be  a sows  ear. 

I suppose  we  can  classify  wood  waste  into  two  basic  catagories:  forestry 

or  logging  waste  and  mill  residues.  There  is,  however  a third  catagory 
which  is  gaining  increased  attention  of  late,  namely  Municipal  Garbage  or 
more  specifically  (in  the  context  of  this  talk)  it's  wood  content.  The 

extent  to  which  any  of  these  wood  waste  forms  are  utilized  or  turned  into 
usable  products  depends  largely  on  the  supply-demand  picture  for  wood 
products  in  general,  either  in  terms  of  local  or  regional  conditions,  or 
world  wide  supplies  and  markets.  For  instance  Europe  with  its  limited 
supply  of  timber  and  large  concentrated  markets  utilized  every  tree  and 
nearly  all  residues  whereas  in  North  America,  a more  complete  wood 
utilization  had  to  await  and  is  still  awaiting  the  development  of  a greater 
demand,  not  only  in  domestic  but  also  by  the  export  markets. 
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in  most  cases  technical  solutions  or  product  developments  were  available  or 
certainly  proposed  decades  before  the  market  needs  materialized  and  much 
of  this  research  was  originated  or  motivated  not  by  market  demand,  but 
mainly  to  solve  a waste  disposal  problem. 

Examples  of  this  kind  of  phenomenon  abound.  To  mention  a few: 

the  development  of  particleboard  made  from  shavings  and  sawdust 
which  was  originated  in  the  early  fifties  but  did  not  really  take  hold 
until  the  late  sixties. 

The  development  of  waferboard/OSB  made  from  "weed  species"  as  a 
replacement  for  softwood  plywood,  first  thought  of  and  actually 
impiimented  in  1954  but  not  accepted  by  the  industry  and  the  markets 
until  the  late  sixties. 

Pulp  chips  generated  by  sawmills  were  classed  as  "hog  fuel"  as  late 
as  the  50 1 s and  not  really  accepted  by  pulpmills  until  the  mid-60's. 
Some  pulp  mills  are  still  reluctant  to  accept  and  use  veneer  chip 
unless  forced  by  a limited  supply. 

On  the  whole,  wood  mill  residues  in  North  America  were,  to  a large 
extent,  always  utilized  except  for  a rather  short  period  extending  roughly 
from  World  War  II  to  1973. 
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Before  World  War  II  all  sawmill  residues  were  classed  as  hog  fuel  and  were 
used  to  generate  heat  and  power  for  the  mills  and  in  some  cases,  for  the 
surrounding  communities  as  well.  The  waste  problem  really  started  with 
the  advent  of  low  cost  oil,  natural  gas,  and  electric  power,  all  of  which 
rendered  the  use  of  wood-waste  as  fuel  uneconomical. 

It  is  in  this  period,  between  1945  and  1973  that  most  of  the  innovation  as 
to  product  development  from  wood  waste  occured  - again  not  to  satisfy  a 
market  demand,  but  to  solve  a disposal  problem. 

In  1952,  dry  process  hardboard  developed  mainly  for  the  ulilization  of 
veneer  chips  - not  wanted  by  pulpmills,  by  the  American  Plywood 
Association . 

In  the  early  50's,  the  very  concept  of  using  sawmill  chips  for  pulp 
manufacture. 

In  the  early  50's  the  use  of  shavings,  sawdust  and  even  dry  plywood 
trim  for  particleboard  and  later,  MDF. 

The  use  of  sawdust  and  shavings  - instead  of  chips  - for  hardboard 
manufacture. 

By  the  late  60's,  certainly  by  1972/73,  between  particleboard,  MDF 
hardboard,  and,  of  course,  pulpmills,  nearly  all  of  the  "residues" 
generated  by  sawmill  and  plywood  plants  on  the  U.S.  west  coast  and  the 
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U.So  South  were  utilized.  There  were  still  a lot  of  unused  residues  in  the 
inland  U.S.  Western  states  mainly  due  to  the  remote  locations  of  these  mills 
from  the  major  markets, 

A lot  of  effort  was  expended  to  find  some  use  for  bark,  none  of  which 
succeeded.  As  a result,  bark  is  still  burned,  in  some  cases  used  for  heat 
and  fuel  generation. 

At  any  rate,  the  utilization  of  sawmill  and  plywood  mill  residues  in  the 
U.S,  (except  for  the  inland  west),  was  nearly  complete  when,  in  1973,  the 
oil  crisis  occured.  Since  that  time,  there  is  no  real  mill  residue  utilization 
problem  in  the  U.S.  Wood  waste  is  used  for  all  the  various  composite 
wood  products  noted  earlier,  plus  as  fuel  for  generating  heat  and  power. 
In  California  for  instance,  several  board  plants  have  shut  down  because 
the  wood  waste  they  used  had  a higher  value  as  fuel  for  power  generation. 

To  make  matters  worse,  the  volume  of  sawdust  and  shavings  generated  by 
lumber  mills  greatly  decreased  over  the  past  twenty  years  as  new 
technologies  permitted  more  accurate  sawing,  smaller  sawcurf  and  less 
plaining.  We  used  to  figure  on  about  0.5  to  0.6  bone  dry  tons  (BDT)  of 
sawdust  and  shavings  per  one  thousand  board  feet  of  lumber  output. 
Today  the  average  is  more  in  the  order  of  0.3  to  0.35  BDT.  In  addition, 
a number  of  new  uses  were  developed  for  mill  residues. 

In  the  U.S.  southeast  for  instance,  most  sawmills  sell  the  shavings  to 
chicken  famers , the  bark  for  landscaping  and  some  sell  sawdust  to  brick 
manufacturers  or  other  industrial  users.  I have  actually  bumped  into  mills 
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in  the  Carolinas  who  sold  every  form  of  their  waste,  except  chips,  because 
the  pulpmill  was  too  far! 

Ail  of  this,  of  course,  in  the  U.S.  What  about  Canada? 

The  mill  waste  utilization  problem  in  eastern  Canada  is  just  about 
non-existant.  Much  like  in  the  U.S.,  pulp  chips  are  at  a premium.  Their 
cost  at  the  sawmill  well  over  $100/BDT.  A large  part  of  the  sawdust  and 
shavings  are  used  in  particleboard  and  MDF  manufacture  and  what's  left  is 
used  as  fuel,  as  oil  and  natural  gas  costs  are  fairly  high  in  eastern 
Canada.  Of  course,  power  generation  from  wood-waste  is  seldom  feasible 
in  most  Canadian  locations  as  Canadian  electric  power  costs  (possibly 
excepting  the  Maritimes)  are  probably  one  of,  if  not  the  lowest  of 
anywhere  in  the  world. 

There  is,  however  a serious  waste  disposal  problem  in  western  Canada 
where  natural  gas  and  electric  power  costs  are  low  and  local  markets  much 
too  small  to  absorb  the  large  volume  of  composite  wood  products  which 
could  be  made  from  western  residuals.  Also,  to  date,  western  Canadian 
mills  are  too  far  from  the  large  eastern  markets. 

As  western  Canadian  mills  are  no  further  away  - or  at  no  greater  freight 
cost  away!  - from  say,  Toronto,  Chicago,  New  York  etc.  than  western 
U.S.  mills,  one  is  justified  to  inquire  as  to  the  reason  western  Canada  did 
not  participate  in  the  exploitation  of  wood-waste  for  composite  board 
manufacture  to  anywhere  near  the  extent  the  western  U.S.  did. 
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The  answer  to  this  question,  to  put  it  simply  and  brutally:  a rather 
inward  looking  attitude  on  part  of  the  Canadian  industry,  a lack  of 
interest,  lack  of  initiative  or  simply  a lack  of  foresight  and  courage! 

While  Canadian  composite  board  consumption  was  always  higher  than  in  the 
U.S.  on  a per  capita  basis,  the  Canadian  market  is  still  only  13%  to  14%  of 
the  U.S.  demand.  Despite  the  proximity  of  the  U.S.  markets,  Canadian 
plants  were  small,  designed  to  serve  the  relatively  small  Canadian  demand. 
As  a result  they  found  the  competition  from  the  much  larger  U.S.  plants 
hard  to  counter,  even  on  local  Canadian  turf.  It  was  not  until  the  early 
SO1  s that  larger  output  plants  were  built  in  Quebec,  (mainly  by  European 
investors!)  which,  helped  by  the  favorable  exchange  rate,  turned  the 
negative  Canadian  trade  balance  in  composite  wood  panels  into  a positive 
one. 

The  output  of  the  western  Canadian  composite  board  industry  is  greater 
than  the  western  Canadian  demand  but  the  industry  is  too  small  to  be 
competitive  abroad!  The  only  exception  to  this  is  the  Blue  Ridge  MDF 
Plant  in  Alberta  which  exports  (to  the  U.S.,  Europe,  and  Asia)  over  60% 
of  its  output!  Yet  the  supply  of  mill  residues  in  B.C.  and  Alberta  alone 
is  sufficient  to  supply  half  of  the  demand  by  the  U.S.  particleboard  and 
MDF  industries! 

Table  1 shows  the  softwood  lumber  production  in  the  various  regions  of 
the  U.S.  and  Canada,  the  shavings  and  sawdust  generation  by  those  mills 
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against  the  particleboard  and  MDF  production  (or  capacity)  in  the 
corresponding  regions  and  the  demand  for  wood  raw  material  by  these 
composite  board  industries. 

Table  1 illustrates  that  the  sawdust  and  shavings  supply  in  the  west  coast 
of  the  U.S.  is  completely  used  up.  The  roughly  600,000  BDT  of  yearly 
surplus  is  used  for  fuel  or  other  purposes.  In  fact,  some  Oregon  mills 
use  other  forms  of  wood  for  raw  material  (ply  trim,  chips  etc.)  while  most 
of  the  shavings  and  sawdust  in  California  are  used  for  heat  and  power 
generation.  Residues  are  also  used  by  the  hardboard  industry  and  for 
molded  fibre  products. 

As  mentioned  earlier,  there  is  a surplus  in  the  inland  states  of  the  west, 
again,  most  of  it  currently  used  as  fuel  or  wasted.  There  is  a substantial 

shortage  in  the  south  and  indeed  currently  around  30%  of  the  wood  supply 

t 

of  southern  board  plants  is  in  the  form  other  than  sawdust  and  shavings, 
such  as  softwood  or  hardwood  chips  or  even  roundwood.  Probably,  the 
supply  of  pulpwood  in  the  form  of  thinnings  from  the  large  southern 
plantation  forests  is  more  underutilized  in  the  south  than  the  residues 
generated  by  wood  product  plants. 

In  the  U.S.  north,  there  is  also  a shortage  and  most  of  the  board  plants 
here  are  using  roundwood.  Also,  lumber  mills  are  small  and  most  use 
their  waste  for  fuel.  The  greatest  supply  (or  surplus)  of  wood  in  the 
north  central  states  (Wisconsin,  Minnesota,  Michigan)  is  in  the  form  of  - 


TABLE  1 - NORTH  AMERICAN  SAWMILL  "WASTE"  GENERATION 
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what  used  to  be  regarded  as  weed  type  hardwoods,  mainly  Aspen.  No 
more!  The  new  OSB  plants  and  the  expanded  pulp  mill  capacity  just  about 
exhausted  this  supply! 

While  there  appears  to  be  a total  surplus  in  the  U.S.  of  about  1 million 
tons  of  millwaste,  other  than  bark  and  chips,  (against  1991  plant  capacity) 
the  actual  surplus  is  much  less  and  is  concentrated  mainly  in  the  inland 
states  of  the  west. 

By  the  way,  the  sawdust  and  shavings  generation  was,  in  Table  1, 
assumed  or  calculated  at  .3  to  .35  BDT  per  MBF  of  lumber  output.  This 
is  about  half  of  the  figure  which  was  valid  about  15  to  17  years  ago! 

The  surplus  of  S 5 S generation  in  B.C.  alone  is  over  thrice  the  total 
U.S.  surplus.  The  actual  surplus  is  much  less  as  most  of  the  sawdust 
and  shavings  generated  by  coastal  mills  - about  1.5  million  BDT  per  year  - 
is  used  as  fuel  by  pulp  mills  or  some  even  fed  to  sawdust  digesters  and 
turned  into  kraft  pulp.  The  real  surplus  in  B.C.  is  more  like  2.3  to  2.5 
million  BDT  per  year,  still  a substantial  figure. 

There  are  some  selected  opportunities  for  using  millwaste  in  the  prairies, 
especially  in  Alberta.  There  are  some  apparent  surpluses  in  Ontario  and 
Quebec,  mainly  by  mills  in  far  northern  locations.  Probably  most  of  this 
is  used  as  fuel,  as  heating  by  oil  in  these  northern  towns  is  quite 
expensive.  The  same  applies  to  the  Maritimes. 

As  shown  by  Table  1,  the  greatest  surpluses  in  mill  residues  are  in 
western  Canada.  The  most  profitable  and  largest  volume  user  of  the 
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shavings  and  sawdust  type  mill  residues  are  the  particleboard  and  MDF 
industries.  The  demand  for  particleboard  in  North  America  is  expected  to 
increase  (by  the  year  2000  to  2010)  by  about  1000  MMSF  3/4"  and  that  for 
MDF  a further  1 000  MMSF  3/4",  resulting  in  an  increase  in  the  demand  for 
raw  material  in  the  order  of  3 million  BDT  per  year.  Most  certainly  this  is 
a real  opportunity  to  profitably  utilize  the  surplus  of  mil!  residues  in 
western  Canada! 

There  are,  however  two  problems  which  must  be  taken  into  consideration # 
First  the  distance  to  the  bulk  of  the  large  industrial  markets  of  North 
America,  80%  of  which  are  located  east  of  the  Mississipi  River  or  east  of 
the  Great  Lakes!  The  supply  of  roundwood  or  pulpwood  of  either  the 
hardwood  or  the  softwood  species  is  still  plentiful  in  some  eastern  ILS. 
locations.  While  the  cost  of  this  material  is  greater  than  the  cost  of 

millwaste  in  the  west,  the  total  of  wood  cost  plus  outbound  freight  costs  to 
market  may  be  (and  usually  is)  more  favourable  for  a mill  located  in  the 
east,  SI  I other  factors  being  roughly  equal.  The  advantage  in  the  west  is 
the  superior  product  quality  achievable  from  western  softwoods.  The 
advantage  of  the  east  is  mainly  the  proximity  to  the  customer! 

Secondly,  the  profit  margins  achievable  at  the  present  market  prices  of 
particleboard  and  MDF  are  somewhat  marginal  at  the  current  capital  cost  of 
a new  plant.  Unfortunately  the  current  demand  is  in  reasonable  balance 
with  the  current  industry  capacity.  The  bulk  of  the  particleboard 
industry  was  built  more  than  12  to  15  years  ago,  is  completely 
depreciated,  is  still  quite  efficient,  and  is  earning  a handsome  margin 
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against  direct  costs.  This  is  tough  competition  for  a new  plant  which  has 
to  service  it's  debt.  The  situation  is  better  for  MDF  as  at  least  half  of 
the  current  capacity  was  built  within  the  past  eight  years  and  some  of  the 
older  plants  are  inefficient  and  obsolete. 

In  view  of  the  above,  building  a new  particleboard  or  MDF  plant  in 
western  Canada  aimed  at  the  North  American  markets  is  a question  of 
timing:  questionable  in  financial  terms  at  present,  certainly  appropriate 

by  the  year  2000.  As  capital  costs  are  likely  to  increase  over  the  next  5 
years  so  that,  building  within  the  next  few  years  is  an  option,  provided 
one  is  willing  to  accept  rather  marginal  returns  over  the  next  five  years. 

There  is  however,  an  alternate  market  opportunity  for  composit  board 
plants  in  western  Canada  - (mainly  B.C.  and  Alberta):  The  rapidly 

growing  markets  along  the  Pacific  Rim  of  Asia. 

The  markets  in  Japan,  Korea,  Taiwan,  as  well  as  others  currently  consume 
over  10  million  m3  of  Luan  plywood  corresponding  to  a volume  of  about  12 

billion  ft2  3/8"  basis  or,  (since  a lot  of  this  Luan  plywood  is  less  than 

1/4"  or  6mm  thick  about  36  billion  ft2  1/8").  In  comparison  the  total 

North  American  hardboard  consumption  is  in  the  order  of  6 billion  ft2 
1/8".  The  North  American  plywood  consumption  around  30  billion  3/8" 
base,  or  90  billion  1/8"  base.  This  is  a huge  market.  The  supply  of 

Luan  plywood  as  well  as  Luan  peeler  logs  is  expected  to  decrease  very 
rapidly  and  particleboard  or  MDF  - currently  mainly  MDF  - is  expected  to 
replace  or  supplement  the  Luan  plywood  supply,  similar  to  the  replacement 
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or  supplementation  of  sanded  grade  softwood  plywood  by  particleboard  and 
MDF  in  North  America.  It  is  not  unreasonable  to  expect  that  this  Asian 
market  opportunity  is  just  "what  the  doctor  ordered"  for  the  profitable 
utilization  of  the  mill  residues  of  western  Canada. 

There  are,  of  course  some  other  product  opportunities  for  utilizing  mill 
residues.  These,  however  require  a more  specialized  technology  as  well  as 
marketing . 

One  such  product  line  is  the  family  of  molded  fibre  products.  This  kind 
of  technology  is  currently  used  in  the  U.S.  and  Europe  in  the  manufacture 
of  molded  doorskins,  molded  fibre  automotive  parts  and  some  molded 
furniture  parts.  The  possibilities  for  molded  fibre  products  appear  to  be 
unlimited  but  one  needs  to  be  quite  specific  about  end-uses  and  marketing 
strategies.  Another  possiblity  for  the  utilization  of  wood  mill  residues  is 
the  slowly  developing  cement  bonded  board  products,  or  gypsum 
particleboard  or  fibreboard  products.  As  all  these  products  are  new  to 
the  North  American  (as  well  as  European)  markets,  it  may  be  more 
appropriate,  however  to  build  the  initial  plants  close  to  the  larger  eastern 
North  American  markets. 

Between  the  product  lines  noted  above  and  the  still  growing  proliferation 
of  puipmills  in  western  Canada,  all  the  mill  residues  - other  than  bark, 
should  be  fully  utilized  before  the  end  of  this  century.  The  utilization  of 
bark  will  have  to  await  some  imaginative  new  product  development  or  a 
drastic  increase  in  the  price  of  natural  gas  and  electric  power  in  western 
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Canada.  By  the  way,  European  board  manufacturers  do  use  un-debarked 
roundwood.  This  is  not  an  advisable  strategy  for  western  Canada,  as  it 
would  negate  the  major  quality  advantage  of  a bark-free  light  coloured 
wood  supply  and  the  attractiveness  of  the  finished  product. 

As  for  forestry  or  logging  waste,  the  opportunities  are  much  more  limited. 
It  is  very  costly  to  collect,  debark,  chip  and  transport  to  the  mills  any 
kind  of  wood  - especially  small  diameter  tops  and  branches.  Because  of 
this  high  cost,  the  most  likely  end  users  are  probably  pulpmills,  since 
they  are  the  only  ones  who  could  afford  to  justify  the  above  noted  costs. 
That  is  if  pulpmills  will  run  so  short  of  sawmill  and  roundwood  chips  that 
they  will  be  willing  to  accept  such  lower  quality  chips.  This  is  much  more 
likely  to  occur  in  Europe  and  in  the  eastern  part  of  North  America  than  in 
the  west.  I saw  hardboard  plants  in  Sweden  and  elsewhere  in  Europe 
using  branch  wood,  including  the  bark,  as  long  as  twenty  years  ago. 
This  kind  of  use  however,  is  not  likely  to  occur  in  North  America  on  a 
large  scale  for  a while,  certainly  not  in  western  Canada. 

There  are  really  not  very  many  "weed  species"  left  in  our  western  forests. 
Between  OSB  and  CTMP  pulp  the  Aspen  resource  is  now  quite  well 
utilized.  MDF  or  hardboard  or  molded  fibre  products  are  capable  of  using 
a lot  of  the  scrub  type  denser  hardwoods.  The  use  of  Aspen  or  lower 
grade  softwood  in  laminated  veneer  lumber  is  also  likely  to  gain  greater 
acceptance. 
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Last  but  not  least  let's  consider  the  wood  waste  in  Municipal  Garbage, 
consisting  of  wood  waste  from  industries  in  the  cities,  household  waste  and 
waste  from  demolition.  This  is  a real  disposal  problem  and  utilizing  this 
type  of  waste  in  composite  wood  and  fibre  products  is  a real  possibility 
and  opportunity.  After  all,  waste  management  corporations  are  one  of  the 
latest  stars  of  the  stock  markets.  Not  surprisingly , European  board 
manufacturers  are  already  using  some  wood  from  this  source  and  are 
developing  machinery  to  separate,  de-nail,  clean  and  break  down  the 
various  forms  of  wood  from  garbage.  The  minimum  type  of  end  use  for 
this  kind  of  wood  is,  of  course,  fuel.  But  use  in  composite  board 
products  is  a real  possibility,  especially  in  view  of  the  shrinking  supply 
from  other  sources. 

All  the  authorities  agree  that  despite  the  fact  that  wood  is  a renewable 
resource,  the  total  timber  supply  is  finite  and  is  even  likely  to  decrease 
with  curtailed  land  use  and  tree  mortality  due  to  pollution.  As  a result, 
the  more  complete  utilization  of  the  wood  resource,  especially  the  utilization 
of  mill  residues  for  the  manufacture  of  usable  wood  products  will  not  only 
gain  importance  but  will  become  an  essential  part  of  our  total  supply  of 
forest  products. 
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Abstract 


The  waferboard/OSB  industry  in  North  America  is  composed  of  highly 
efficient  and  highly  automated  operations.  The  structural  composite  panels 
produced  have  achieved  wide  acceptance  as  construction  sheathing. 
Evaluations  of  commercial  products  according  to  Canadian,  United  States  and 
British  standards  have  shown  that  panels  easily  meet  North  American 
standards  but  have  difficulty  meeting  the  restrictive  swelling  criteria  of  the 
British  standard.  In  terms  of  durability  it  was  observed  that  accelerated  aging 
tests  on  waferboard/OSB  panels  were  poor  predictors  of  natural  deterioration 
of  properties  suffered  by  panels  exposed  to  weathering  on  test  fences. 
Alternatively  the  creep  performance  of  the  product  appears  to  be  quite 
predictable  and  uninfluenced  by  the  industry’s  tendency  towards  lower  resin 
levels.  In  the  next  ten  years  we  will  see  a concerted  effort  to  increase  the 
strength  and  stiffness  properties  of  oriented  panels  through  the  use  of  longer 
strands  and  a high  degree  or  orientation.  Several  new  techniques  have  been 
developed  to  stabilize  waferboard/OSB  panels  and  control  thickness  swelling 
in  humid  environments.  Stabilized  panels  also  offer  an  opportunity  for  the 
development  of  new  products  such  as  preserved  panels,  siding  and  other 
higher  value  applications. 
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THE  NEXT  GENERATION  OF  STRUCTURAL  PANEL  PRODUCTS 
Introduction 

Predicting  the  future  normally  comes  back  to  haunt  one.  It  is  a science  best 
left  to  economists  and  market  analysts.  For  example,  who  could  have 
forecast  the  beginning  of  a new  industry  back  in  1961  when  the  first 
wafertoard  plant  was  built?  Following  a number  of  years  of  modest  growth, 
the  waferboard/OSB  industry  has  suddenly  undergone  an  exponential 
expansion  in  the  last  five  years.  Mr.  Bernard  Fuller  of  Resource  Information 
Systems  inc.  has  been  predicting  substantial  growth  in  the  sector,  however 
I'm  sure  he  would  admit  to  being  somewhat  overwhelmed  by  what  has  taken 
place  in  the  last  few  years  in  North  America. 

With  each  new  mil!  we  have  seen  advances  in  composite  board  technology  - 
improved  process  control,  reductions  in  manpower,  greater  efficiencies  and  so 
on.  The  two  main  products,  random  waferboard  and  oriented  strandboard, 
however  appear  to  have  each  reached  a certain  property  and  performance 
plateau.  Market  acceptance  and  the  cost  structure  in  place  in  North  America 
of  course  have  played  a major  role  in  establishing  the  products'present  level 
of  performance. 

This  paper  provides  an  overview  of  the  properties  and  performance  of 
structural  composite  panels  on  the  market  today  with  particular  emphasis 
placed  on  areas  where  the  product  must  be  improved  to  maintain  customer 
confidence  and  to  expand  into  new  markets.  Some  technological  advances 
under  development  which  should  lead  to  new  products  are  highlighted. 

Product  standards. 

Canada,  United  States  and  very  recently  Britain  have  issued  product 
standards  which  establish  property  limits  for  waferboard/OSB.  As  shown  in 
Table  1 with  a few  exceptions  these  specified  properties  are  similar  in  each 
country.  The  Canadian  standard  and  the  British  have  moved  to  reflect  the 
modem  trend  to  increase  strength  and  stiffness  through  particle  onentation. 
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The  one  area  where  the  standards  differ  significantly  is  in  the  area  of 

thickness  swell  after  water  soaking.  The  Canadian  standard  has  a relatively 

high  tolerance  of  20  and  25%,  the  U.S.  standard  does  not  stipulate  a 

maximum  and  the  British  standard  has  established  a very  low  swelling 

requirement  even  though  measured  by  a somewhat  more  severe  vertical 
swelling  test.  There  are  some  differences  in  the  area  of  durability  and  it  is 
also  worth  noting  that  none  of  these  product  standards  establish  a criteria  for 
load  duration. 

In  a recent  study  conducted  at  Forintek,  the  swelling  properties  of 
commercial  waferboard  and  OSB  were  measured  using  Canadian  and  British 
soaking  tests.  A summary  of  the  results  for  24-hour  soaking  is  shown  in 
Table  2.  The  products  tested  easily  met  the  Canadian  standard,  in  fact  the 
results  appear  to  indicate  that  the  Canadian  standard  could  be  made  more 
restrictive.  Alternatively  none  of  the  panels  met  the  British  requirements  for 
swelling  which  is  a concern  to  any  North  American  mill  wishing  to  access  the 
British  market. 

The  soaking  tests  were  extended  up  to  seven  days  and  comparisons  were 
then  made  with  one  side  wetting  of  large  panels,  a test  used  in  the 
Canadian  performance  standard  for  Construction  Sheathing  CSA-0325.0-M88. 
Half  sheets  (1200  mm  x 1220  mm)  of  three  nominal  thicknesses  were 
measured  for  thickness  at  the  edge  and  various  locations  up  to  75  mm  from 
the  edge  to  determine  how  waferboard  responded  to  a simulated  rain 
soaking.  The  panels  were  observed  to  swell  progressively  more  towards  the 
edge,  exhibiting  the  so-called  "flaring"  tendency.  The  results  for  the  two 
national  standard  swelling  tests  were  plotted  against  measurements  of  one- 
side  wetting  (Figures  1 and  2).  These  results  point  to  a close  relationship 
between  horizontal  soaking  and  one  side  wetting  with  measurements  taken 
12.5  to  25  mm  from  the  edge  and  provide  a means  of  predicting  durability  of 
panels  placed  in  a high  moisture  environment.  The  British  or  vertical  soak 
test  simply  indicates  how  much  the  edge  of  a panel  may  swell  but  does  not 
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re  Sate  well  to  one  side  wetting  measurements.  After  prolonged  wetting  the 
edge  of  the  large  sheets  were  found  to  swell  to  levels  approaching  the 
vertical  soak  tests. 

Product  durability. 

Although  it  is  recommended  that  waferboard  panels  be  protected  from 
lengthy  outdoor  exposure,  they  will  nevertheless  be  exposed  to  weather 
during  construction  delays,  improper  installation,  or  neglect  in  storage. 
Alternating  climatic  conditions  and  the  ensuing  swelling  and  shrinkage  affect 
the  internal  structure  of  waferboard,  thus  causing  dimensional  changes  and 
strength  losses.  A reasonable  level  of  durability,  therefore,  should  be 
expected  from  these  and  other  structural  building  materials  to  ensure  that 
they  remain  serviceable  for  the  expected  lifetime  of  the  structures  involved. 
Accelerated  aging  tests  are  an  essential  step  in  evaluating  the  durability  of 
composite  panel  products,  however,  there  are  no  reported  satisfactory 
techniques  which  adequately  measure  bond  degradation  as  it  relates  to  field 
performance. 

A study  was  initiated  in  1983  to  evaluate  the  durability  of  waferboard  as 
measured  by  various  accelerated  aging  tests  and  under  outdoor  environments 
at  several  locations  across  Canada,  The  accelerated  tests  included: 

- CSA  The  Canadian  2-hour  boil  test,  CAN3-0437.1  M85 

- ASTM  The  American  Society  for  Testing  and  Materials,  six  cycle  aging, 

01037-78 

- AFNOR  Association  Frangaise  de  Normalisation  V313  test,  NF  B 51-263 


- APA 


American  Plywood  Association,  six  cycle  test,  APA  Test  Method 
D-5 


-94- 


The  exterior  weathering  tests  (Figure  3)  were  conducted  in  a dry  prairie 
environment  in  Saskatoon,  Saskatchewan,  a variable  climate  in  Ottawa, 
Ontario  and  under  humid  maritime  conditions  at  the  Acadia  Forestry  Station 
in  Fredericton,  New  Brunswick. 

The  deterioration  in  panel  properties  has  been  monitored  for  up  to  five  years 
of  exterior  exposure  and  comparisons  have  been  made  with  accelerated 
aging  tests.  Overall  the  accelerated  aging  tests  were  unable  to  predict,  with 
any  degree  of  accuracy,  the  durability  of  waferboard  panels  and  specimens 
in  exterior  weathering.  Figures  4,  5 and  6 present  some  of  the  comparisons 
drawn  from  this  study.  Aging  tests  were  found  to  cause  an  exaggerated 
level  of  thickness  swelling  compared  to  actual  outdoor  exposure.  Also  the 
bending  stiffness  or  modulus  of  elasticity  of  panels  exposed  to  the  elements 
for  5 years  were  reduced  much  more  severely  than  predicted  by  standard 
tests.  For  strength  or  modulus  of  rupture  some  of  the  more  drastic 
accelerated  tests  showed  similar  reductions  to  the  outdoor  weathering. 

It  is  interesting  to  note  that  the  Fredericton  location  with  the  higher  average 
relative  humidity  expected  of  a marine  climate,  caused  noticeably  more 
weathering  and  subsequent  deterioration  of  panel  properties. 

Data  generated  from  this  study  has  helped  to  evaluate  how  well  various 
accelerated  aging  tests  simulate  the  effects  of  actual  outdoor  weather 
conditions.  Information  on  the  long-term  service  life  of  waferboard/OSB  over 
a wide  geographic  region  is  essential  to  determine  probable  limitations  of  the 
products  and  to  identify  new  markets  in  all  types  of  building  construction. 
For  example,  bending  properties  of  weathered  waferboard  specimens  were 
reduced  from  33  to  41  percent  suggesting  that  durability  must  be  improved  if 
more  demanding  exposed  applications  are  to  be  exploited. 

Time  Dependent  Behavior  (Creep). 

The  creep  behaviour  of  waferboard/OSB  is  more  complex  and  generally  more 
pronounced  than  for  solid  wood  and  veneer  products.  With  a tendency  for 
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industry  to  reduce  adhesive  levels  a concern  was  expressed  that  this  practice 
could  have  further  detrimental  effects  on  the  long-term  performance  of 
waferboard/OSB. 

A cooperative  study  between  Forintek  and  the  University  of  Toronto  was 
established  to  determine  the  extent  to  which  reductions  in  adhesive  content 
might  influence  the  creep  behaviour  of  waferboard  panels  under  various 
environmental  conditions.  A series  of  random  waferboard  panels  were 
prepared  in  the  laboratory  with  phenol  formaldehyde  resin  levels  varying  from 
1.5  to  3.0  percent  As  property  changes  were  expected  to  be  slight  a highly 
efficient  and  accurate  creep  test  apparatus  was  developed  specifically  for  this 
study.  Figure  7. 

Reducing  the  adhesive  content  in  waferboard  from  3.0  to  1.5  percent  was 
observed  to  have  significant  adverse  effects  on  thickness  swelling,  bending 
strength  and  stiffness,  linear  expansion  and  internal  bond  strength. 
Waferboard  bonded  with  different  adhesive  contents  did  not  however  vary 
significantly  in  terms  of  its  various  creep  properties.  Being  random  formed 
panels,  they  showed  significantly  higher  creep  than  softwood  plywood 
controls,  Figure  8.  It  is  anticipated  that  highly  aligned  composites  would 
have  creep  properties  very  similar  to  plywood. 

Waferboard/OSB  in  the  1990's. 

Composite  processing  technology  offers  great  flexibility  and  the  opportunity  to 
improve  and  extend  the  markets  for  waferboard/OSB.  The  product  can  be 
engineered  to  meet  very  high  performance  levels  for  demanding  applications 
or  it  can  be  adjusted  to  simply  meet  minimum  product  standards.  I beiieve 
we  wiil  see  industry  and  mill  standards  climb  steadily  in  the  next  decade. 
Standards  wiil  have  to  be  revised  to  properly  represent  the  improvements  in 
properties  and  performance  criteria 
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Increased  Strength  and  Stiffness. 

The  inability  to  produce  long  strands  (six  inches  and  greater)  and  dry  them 
effectively  has  restricted  orientation  technology.  The  recent  advent  of  large 
single  pass  dryers  and  waferizers  capable  of  generating  300  m (12  inch) 
strands  will  enable  the  industry  to  move  rapidly  to  much  stronger,  highly 
aligned  products. 

Highly  aligned,  three  layered  strandboards  produced  in  the  laboratory  have 
demonstrated  some  of  the  potential  in  this  area.  Strength  and  stiffness  of 
panels  produced  with  150  mm  (6  inch)  strands  easily  outperform  CSP 
plywood  in  both  parallel  and  perpendicular  directions  (Figures  9,  10).  A 
parallel-to-grain  modulus  of  elasticity  (stiffness)  of  10,500  MPa  (1.5  million 
psi)  and  modulus  of  rupture  (breaking  strength)  of  over  57.5  MPa  (8000  psi) 
are  easily  produced.  A better  control  of  particle  geometry,  degree  of 
alignment  and  layer  percentages  will  permit  the  producer  of  tomorrow  to 
react  to  opportunities  in  a variety  of  applications  specified  by  engineers. 
Structural  composites  will  take  on  a whole  new  role  as  the  engineered 
products  of  the  future. 

Control  of  Thickness  Swell. 

.Waferboard/OSB  is  a densified  wood  product.  Composed  of  small  discrete 
pieces  of  wood  bonded  together  with  a small  amount  of  adhesive  under 
moderate  heat  and  pressure,  waferboard/OSB  must  be  highly  densified  to 
develop  adequate  properties.  Densified  wood  normally  tends  to  spring  back 
when  it  is  exposed  to  high  humidity  or  immersed  into  water  and  strength 
properties  tend  to  decline.  At  Forintek,  we  have  spent  a great  deal  of  effort 
to  understand  and  try  to  solve  this  tendency  for  composites  to  swell 
excessively.  During  the  past  few  years  we  have  applied  for  3 particularly 
relevant  patents  as  well  as  preparing  numerous  papers  on  the  subject.  The 
control  of  thickness  swell  referred  to  as  stabilization  can  be  achieved  by 
pretreatment  of  the  wood  furnish,  treatment  during  the  pressing  stage  or  by  a 
post-heat  treatment.  Each  of  these  techniques  have  now  been  tested  in 
commercial  operations  or  under  pilot  plant  conditions.  Some  results  for  11.1 
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mm  (7/16  in)  panels  are  shown  in  Table  3.  Resin  levels  and  pressing 
conditions  with  the  exception  of  steam  pressing  were  typical  industry  levels. 

Extremely  low  thickness  swelling  of  less  than  4%  also  means  these  products 
wouid  potentially  meet  the  rigorous  swelling  levels  set  in  the  British  standard. 
Stabilized  structural  boards  would  solve  many  of  the  concerns  in  regards  to 
swelling  during  the  application  of  sheathing  at  construction  sites. 

Stabilized  Structural  Products. 

The  ability  to  produce  a product  under  typical  mill  production  conditions  that 
does  not  swell  should  enable  the  industry  to  move  into  many  new  product 
applicationSo  For  example  we  have  initiated  a development  project  to 
consider  the  production  of  preserved  products.  Conventional  panels  and 
stabilized  panels  were  produced  then  subjected  to  a short  vacuum 
impregnation  by  CCA,  a waterborne  preservative. 

The  stabilized  panels  absorbed  sufficient  levels  of  preservative  without 
excessive  swelling  or  property  loss.  Upon  redrying  the  thickness  increase 
was  less  than  5%  (Table  4)  and  the  surfaces  of  the  panels  were  found  to  be 
quite  smooth  with  only  minimal  wafer  roughening  due  to  the  impregnation. 
This  type  of  post  preservation  is  highly  favoured  by  the  industry  since  any 
type  of  pretreatment  of  the  wood  furnish  with  preservatives  presents  great 
environmental  concerns,  (hot  pressing  toxic  chemicals,  disposal  of  trim,  toxic 
dust,  etc.).  The  decay  resistance  of  stabilized  panels  post-treated  with  CCA 
and  other  preservative  formulations  is  presently  being  evaluated. 

Projects  are  also  in  progress  to  evaluate  stabilized  panels  for  other 
applications  such  as  exterior  siding,  fire  retardant  treated  products  and 
composite  lumber. 

Conclusions 

Improved  product  quality  and  higher  industry  standards  with  increased 
consumer  confidence  will  lead  to  a universal  acceptance  of  waferboard/OSB 
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in  North  America  and  parts  of  Europe.  The  production  of  stabilized  panels 
and  the  progress  of  the  industry  towards  high  strength  aligned  panels  will 
open  new  markets  for  waferboard  in  the  1 990’s. 

The  inclusion  of  chemicals  for  flame  resistance,  preservation,  resistance  to 
insects  etc.  will  produce  a whole  new  generation  of  products  to  perform  in 
many  diverse  environments.  The  realization  by  engineers  that  this  product 
can  be  produced  to  their  specification  will  open  up  new  markets  in  light 
industrial  applications.  In  the  next  generation  we  will  see  structural 
composites  such  as  waferboard/OSB  move  from  being  the  cheaper  substitute 
to  the  "high  tech”  building  product  of  the  1990’s. 
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Tabie  1 

Properties  of  Structural  Board 


Properties 

CAN  0437 

ANSI  208.1 

BS  5569 

MOR  (MPa) 

17,2  - 29 

17,2 

17.2 

29 

30 

17,2  - 12 

17.2 

17.2 

12.4 

15 

MOE 

3100  - 5500 

3100 

3100 

5500 

5000 

3100  - 1500 

3100 

3100 

1500 

2000 

IB 

0.345 

0.345 

0.34 

0.34 

0.46 

MOR  after 

after  aging 

50 

50 

. 

- 

- 

Thickness  swell  (%) 

2025 

22* 

22* 

13* 

24  hours 

(10)b 

(5}b 

Linear  expansion  (%) 

i 0.20-0.40 

0.20 

0.20 

a Vertical  soak  method. 

* Estimated  thickness  swell  (CAN  0437)  using  data  base  developed  by 
Forintek. 
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Table  2 

Thickness  Swelling  of  Waferboard/OSB 
Following  24  Hour  Soaking 


Max. 

Test  Requirement 

Method  (%) 

Waferboard  1 
Mean* 

(%> 

Waferboard  II 
Mean* 

(%) 

OSB 

Mean* 

(%) 

7.9  mm  nominal  thickness 

British6 

22 

38.8 

26.3 

37.0 

Canadian® 

25 

16.6 

10.8 

16.6 

11.1  mm  nominal  thickness 

British6 

22 

34.4 

26.9 

32.8 

Canadian® 

25 

12.0 

8.5 

10.7 

15.9  mm  nominal  thickness 

British6 

13 

33.7 

19.2 

31.5 

Canadian® 

20 

8.3 

4.8 

7.4 

a Sample  size  for  each  mean  value  is  30. 
b British  Standards  Institute  (BSI)  BS  5669. 
c Canadian  Standards  Association  (CSA)  CSA-0437.1. 
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Table  3 

Thickness  Swelling  of  Dimensionally  Stable 
Waferboard  (7/16  in.  thick) 


Thickness  Sweliina,  % 

24  hour 
water  soak 

72  hour 
water  soak 

72  hour  water  soak 
then  reconditioned 

Steam  pretreatment 

3*2 

6.6 

0.9 

Spedal  steam  pressing 

3.5 

8.3 

2.1 

Heat  post  treatment 

3.9 

9.2 

3.7 
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Table  4 

Post  Treatment  of  19  mm  Stabilized 
Waferboard  (CCA) 


Board  Type 

Density 

kg/m3 

Retention 

(CCA) 

kg/m3 

Treated 

Thickness 

Swell 

(%) 

Re-dry 

Thickness 

Swell 

(%) 

Conventional 

670 

11.9 

27.7 

not 

available 

Stabilized 

670 

10.0 

15.5 

<5 

Stabilized 

640 

10.7 

15.3 

<5 
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Rgure  1.  Thickness  Swell  Riots  of  Small  Specimen  Horizontal  25-mm  Tests 
Versus  Large  Specimen  (1220  mm  x 1220  mm)  One  Side  Wetting 
Tests 
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Figure  2.  Thickness  Swelling  Plots  of  Small  Specimen  Vertical  Edge  Tests 
Versus  Large  Specimen  (1220  mm  x 1220  mm)  One  Side  Wetting 
Test 
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Figure  3.  Outdoor  Weathering  Test  Fence  Facility 
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Figure  4.  Thickness  Swelling  of  Exposed  Waferboard  Specimens 
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Figure  5.  Modulus  of  Elasticity  for  Exposed  Waferboard  Specimens 
Expressed  as  a Percent  of  Controls 
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Figure  6.  Modulus  of  Rupture  of  Exposed  Waferboard  Specimens  Expressed 
as  a Percent  of  Controls 
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Rgure  7.  Method  of  Loading  and  Measuring  Creep 
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Figure  8. 


AVERAGE  STRAIN -TIME  CURVES  FOR  WAFERBOARD  AND 
PLYWOOD  SPECIMENS  TESTED  AT  20° C,  65%  RH 
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Figure  9.  Modulus  of  Elasticity  of  Highly  Aligned,  Three  Layer  OSB  Panels 
Prepared  with  150  mm  (6  inch)  Strands 
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Figure  10.  Modulus  of  Rupture  of  Highly  Aligned,  Three  Layer  OSB  Panels 
Prepared  with  150  mm  (6  inch)  Strands 
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UTILIZATION  OP  WOOD  IN  TEE  1990 *S 
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ABSTRACT 

The  paper  reviews  the  anticipated  growth  of  the  forest 
industry  in  Alberta  during  the  next  decade.  This  growth 
is  discussed  in  relation  to  various  types  of  forest 
products  which  will  be  or  are  being  produced  in  Alberta. 
The  growth  is  placed  in  an  historical  perspective.  There 
is  some  discussion  of  possible  constraints  and 
limitations  which  could  occur  and  which  arise  from 
problems  currently  being  experienced  in  Alberta. 
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UTILISATION  OP  WOOD  IN  TEE  1990'S 


Introduction 

The  following  paper  is  specific  to  the  Province  of 
Alberta , and  does  not  pretend  to  represent  or  consider 
what  may  occur  in  other  areas  of  North  America,  except 
as  such  external  developments  determine  the  markets  and 
set  the  competitive  environment  in  which  we  work.  This 
paper  is  really  a review  of  what  is  expected  to  happen 
in  Alberta's  forest  industry  in  the  next  decade. 

The  Present  Decade,  the  1980 »s 

The  1980*3  have  been  the  most  dramatic  decade  ever  for 
Alberta's  forest  industry . At  the  beginning  of  the 
decade,  timber  production  was  about  5 million  m3  with  a 
product  value  of  about  $400  million.  This  has  increased 
dramatically,  to  a harvest  level  of  about  9 million  m3, 
with  an  annual  product  value  of  $1  billion  this  year. 

The  present  decade  has  seen  dramatic  diversification  in 
our  forest  industry.  Two  new  oriented  strand  board 
plants,  and  the  conversion  of  the  previous  flakeboard 
plant  to  oriented  strand  board  have  made  Alberta  a 
leading  producer  in  the  Canadian  panel  board  industry 
from  modest  beginnings  in  spruce-pine  plywood.  The 
outstanding  success  of  medium  density  fibreboard  has 
brought  a whole  new  product  into  our  industry.  Millar- 
Western  introduced  an  entirely  new  pulping  process  to  the 
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province,  with  the  start-up  last  year  of  its  modern  new 
chemi-thermo-mechanical  pulp  mill  at  Whitecourt,  the 
largest  such  mill  in  Canada. 

While  all  of  this  was  happening,  the  decade  has  also  seen 
unprecedented  growth  in  traditional  softwood  dimension 
lumber  production  in  Alberta,  with  production  volumes 
doubling  from  about  800  million  board  feet  at  the  start 
of  the  decade  to  a projected  1.7  billion  board  feet  this 
year. 

The  1980's  have  been  dramatic  indeed.  But  what  of  the 
decade  ahead? 

The  1990*3  - A Major  Expansion 

The  1990's  will  start  with  a bang  in  Alberta.  In  1990 
alone  we  will  see  the  softwood  kraft  mill  at  Hinton 
expand  production  by  almost  200,000  metric  tonnes  per 
year.  Lumber  production  at  Hinton  will  be  increased  by 
100  million  board  feet.  Daishowa  will  start  up  its  new 
hardwood  kraft  pulp  mill  at  Peace  River,  adding  340,000 
metric  tonnes  of  annual  pulp  production.  Lumber 
production  will  expand  with  new  mills  at  Rocky  Mountain 
House  and  a hardwood  sawmill  at  Lac  La  Biche. 

1991  will  be  a banner  year.  Alberta  Newsprint  will  start 
up  its  new  newsprint  mill,  capable  of  producing  220,000 
metric  tonnes  of  high-brightness  newsprint  annually. 
Lumber  production  will  expand  again  with  new  lumber 
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production  from  Procter  & Gamble ' s long  awaited  mill  at 
Manning.  And  towards  the  end  of  the  year,  Alberta  Energy 
Company  will  start  up  the  second  CTM  pulp  mill  in  the 
Province  at  Slave  Lake,  Alberta.  This  new  mill  will  have 
the  capacity  to  produce  110,000  metic  tonnes  of  hardwood 
CTM  pulp  annually. 

In  1992,  Alberta-Pacific,  having  solved  its  environmental 
problems,  will  start  up  what  will  be  the  largest  kraft 
pulp  mill  in  the  Province,  producing  more  than  350,000 
metric  tonnes  annually. 

In  1993,  Procter  & Gamble,  having  solved  their  effluent 
discharge  difficulties,  will  start  up  a major  new 
hardwood  Kraft  pulp  mill  next  to  their  existing  mill  at 
Grande  Prairie.  This  will  add  250,000  metric  tonnes  of 
high  quality  hardwood  pulp  production.  Daishowa  will 
start  up  a second  hardwood  Kraft  pulp  mill  adjacent  to 
their  Peace  River  mill,  adding  a further  340,000  metric 
tonnes  of  pulp  production,  making  their  Peace  River  site 
the  world's  largest  single  production  centre  for  hardwood 
Kraft  pulp. 

There  will  be  incremental  pulp  expansions  in  1994  and 
1995  and  the  possible  addition  of  a paper  mill  by 
Alberta-Pacific  in  the  immediate  vicinity  of  their 
Athabasca  pulp  mill. 

In  1996  the  Alberta  Energy  Company  will  complete  a major 
expansion  to  their  Slave  Lake  CTM  pulp  mill,  which  will 


-119- 


double  its  production  to  220  000  metric  tonnes  annually. 

In  1997,  Alberta  Newsprint  will  double  their  newsprint 
production  from  220,000  metric  tonnes  to  440,000  metric 
tonnes,  making  it  one  of  Canada's  major  newsprint 
producers. 

So  the  1990's  look  impressive  indeed.  There  will  be  $3- 
1/2  billion  invested  in  new  capital  projects.  The  annual 
value  of  forest  products  made  in  Alberta  will  raise  from 
$1  billion  today  to  almost  $3  billion  by  the  end  of  the 
next  decade,  measured  in  1989  dollars.  The  annual 
production  of  the  Alberta  forest  industry  at  the  end  of 
the  next  decade,  will  be: 

2 billion  board  feet  of  lumber, 

2-1/2  million  tonnes  of  wood  pulp, 

500  thousand  tonnes  of  newsprint, 

200  thousand  tonnes  finished  Kraft  paper, 

1 billion  square  feet  (3/8"  basis)  of 

reconstituted  panel  board  (oriented  strand 
board,  fibre  board  and  particle  board) . 

There  will  be  seven  or  eight  pulp  mills,  two  newsprint 
mills,  and  one  or  two  fine  paper  mills  in  the  province. 
There  will  be  several  major  new  sawmills.  The  total 
timber  harvest  by  the  year  2000  will  be  about  24  million 
m3  which  means  that  Alberta  will  be  utilizing  92%  of  its 
total  allowable  cut  of  26  million  m3.  Logging  will  be  a 
major  industry  in  the  Province.  Something  like  500  feller 
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bunchers  will  be  working  with  700  skidders  to  prepare 
tree  length  logs  to  be  moved  to  the  mill  by  a fleet  of 
more  than  1,200  log  trucks. 

Reasons  for  Development 

Why  is  all  this  development  occurring  in  Alberta?  It  is 
because  Alberta  has  extensive  timber  reserves  from  which 
timber  can  be  obtained  at  a competitive  costs.  The 
Alberta  Forest  Service  is  a recognized  leader  in  forest 
fire  control  and  forest  management.  Forest  fires  have 
been  kept  under  control,  and  Alberta's  allowable  annual 
cuts  are  seen  as  secure . Alberta ' s timber  tenure  systems 
provide  long  term  security  of  supply  at  reasonable  cost. 
So  Alberta  is  a good  place  to  come  for  wood  supply. 

The  demand  f or^ wood  is  growing  world  wide.  There  is  an 
exceptional  world  demand  for  hardwood  pulpwood*  Recent 
advances  in  paper-making  technology  have  enabled  paper 
machines  to  use  short-fibred  hardwoods.  Previously,  they 
required  the  strength  from  longer- fibred  softwoods  in 
order  to  get  a sheet  of  paper  to  run  at  high  speed 
through  the  paper  machine  without  breaking.  Once  paper 
makers  were  able  to  make  hardwood  paper  effectively, 
printers  found  that  it  offered  better  opacity  and 
printability  than  some  of  the  softwood  papers.  Paper  made 
from  aspen  pulp  offers  the  further  advantage  of  very  high 
brightness,  based  on  an  abundant,  low  cost  wood  supply. 
The  only  real  competition  for  aspen  in  the  hardwood  pulp 
business  is  eucalyptus.  There  are  a number  of  large  pulp 
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mills  around  the  world  producing  eucalyptus  pulp. 
Eucalyptus  can  be  grown  to  merchantable  size  in  6 to  9 
years  in  many  areas  of  the  world,  so  it  is  possible  to 
build  a pulp  mill  based  on  an  eucalyptus  plantation 
within  a few  years  of  planting  the  trees.  Eucalyptus 
plantations  are  being  established  all  over  the  world,  in 
Brazil,  Portugal,  and  Spain  to  name  a few.  Fortunately 
for  us,  there  are  insufficient  plantations  in  place  to 
meet  the  current  demand,  so  there  is  a temporary  shortage 
of  hardwood  pulp  fibre.  Companies  are  turning  to  our 
abundant  supplies  of  aspen  to  meet  their  immediate  needs. 
We  have  been  able  to  capitalize  on  an  exceptionally 
strong  pulp  market  before  alternative  fibre  suppliers  are 
developed  elsewhere. 

What  about  the  Solid  Wood  Side  of  the  Business? 

t 

While  pulp  and  paper  have  been  getting  all  the  media 
attention,  the  solid  wood  products  industry  in  Alberta 
has  continued  to  maintain  vigorous  growth,  doubling  its 
production  every  decade.  This  will  continue  into  the 
1990's  and  it  will  be  compounded  by  the  introduction  of 
new  and  improved  panel  board  production,  by  increased 
diversity  in  the  lumber  industry  and  by  the  manufacture 
of  products  with  increased  value  and  higher  profit 
margins. 

Another  medium  density  fibre  board  mill  is  a distinct 
possibility,  based  on  the  success  at  Blue  Ridge.  Several 
particle  board  plants  are  likely  to  be  established.  There 
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may  be  further  expansion  into  third  generation  oriented 
strand  board,  once  overseas  markets  expand  to  alleviate 
the  current  production  surplus  in  North  America.  We  could 
see  reconstituted  board  used  to  replace  the  wider  widths 
of  framing  lumber,  based  on  consistent  engineered 
strength  and  span  values. 

The  forest  resource  itself  is  likely  to  be  used  more 
discretely o As  the  supply  of  timber  tightens,  we  are 
likely  to  see  specialized  opportunities  arise.  Already, 
lodgepole  and  jack  pine  are  beginning  to  be 
differentiated  into  treated  wood  applications.  As  we  log 
huge  volumes  of  forest  into  one  location,  as  at  large 
pulp  mill  locations,  species  which  constitute  1 or  2%  of 
the  forest  inventory  begin  to  show  up  in  volumes  adequate 
to  support  specialized  manufacturing  facilities.  Where 
we  have  2 million  m3  coming  into  one  location,  1%  of  the 
wood  supply  will  support  a specialty  sawmill  producing 
5 million  board  feet  per  year  of  birch  or  tamarack 
production,  aimed  at  particular  market  needs. 

Many  of  the  medium  sized  sawmills  in  the  Province  will 
find  it  profitable  to  differentiate  away  from  standard 
North  American  framing  lumber  to  meet  specific  export  and 
individual  customer  needs.  Some  mills  are  already  serving 
Japanese  specif ications , and  others  to  meet  European 
market  requirements.  In  spite  of  high  freight  costs  to 
these  markets,  this  business  is  expected  to  increase. 

There  are  also  opportunities  in  the  North  American  market 
to  expand  lumber  sales  by  producing  new  types  of  lumber 
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product.  A more  vigorous  timber  engineering  program  at 
the  Alberta  Research  Council  could  facilitate  the 
increased  use  of  wood  in  instructural  applications  in 
medium  sized  commercial  and  industrial  buildings.  The 
success  of  Western  Arch-rib  is  an  indication  of  what  can 
be  done. 

Secondary  Manufacture 

Secondary  manufacturing  in  Alberta  has  been  limited  by 
the  relatively  small  size  of  the  Alberta  market,  by  high 
freight  and  handling  costs  to  outside  markets  and  by  the 
strong  orientation  of  Alberta  mills  to  the  United  States 
commodity  markets. 

As  labour  costs  rise  in  Europe  and  Japan  relative  to 
Canada,  opportunities  will  rise  to  manufacture  housing 
components  here  to  serve  these  markets.  Window  and  door 
assemblies,  and  cabinetry  suggest  themselves  as  possible 
growth  areas.  The  increasing  diversity  of  our  forest 
industry,  and  the  increased  willingness  of  sawmills  to 
manufacture  lumber  to  individual  specifications,  will 
help  to  support  this  growth.  This  area  is  very 
competitive,  and  requires  highly  developed  marketing 
capability  as  well  as  advanced  transportation  technology. 

Furniture  manufacturing  has  potential  for  growth,  but  is 
likely  to  be  oriented  to  regional  markets,  as  freight 
costs  remain  a constraining  factor  in  terms  of  access  to 
very  large  markets  like  Toronto  or  Los  Angeles.  Design 
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is  a critical  factor,  and  more  could  be  done  to  support 
furniture  and  housing  component  engineering  and  design 
in  Alberta. 

Constraints  to  Development 

Much  of  Alberta’s  timber  is  pulpwood.  Much  of  the  forest 
is  composed  of  extensive  stands  of  very  small  diameter 
lodgepole  pine,  too  small  for  economic  lumber  production. 
There  are  also  huge  tracts  of  small  diameter  poplar  (both 
aspen  and  balsam  poplar)  often  of  poor  form  (crooked 
stems,  limby)  and  with  cull  factors  running  over  20%. 
This  timber  resource  is  used  to  good  effect  when  it  is 
manufactured  into  high  value  pulp,  such  as  Kraft  pulp, 
or  better  yet,  paper.  Yet  the  use  of  this  marginal 
resource  for  the  manufacture  of  such  high  value  products 
is  threatened  by  environmental  concerns  and  emotionalism^. 
I am  not  advocating  that  we  pollute  our  rivers  in  order 
to  use  marginal  forests.  Any  pulp  development  must  be 
engineered,  operated  and  regulated  to  meet  standards 
which  insure  continued  good  water  quality  in  our  rivers. 
No  one  ever  intended  anything  else.  Unlike  some,  I have 
always  believed  that  the  Alberta  Department  of 
Environment  working  with  the  pulp  mills,  will  develop  the 
necessary  effluent  treatment  technology  and  in  fact  this 
is  happening. 

My  concern  is  that  environmental  emotionalism  has  gone 
beyond  legitimate  concerns  and  rational  debate  to  a "stop 
the  mills"  mentality  which  is  irrational  and  could  deny 
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Alberta  major  economic  benefits  from  pulp  and  paper 
development  for  no  good  reason. 

On  the  solid  wood  side  of  the  industry,  things  are  going 
to  be  extremely  competitive  for  the  next  five  years.  The 
inflationary  impact  of  high  taxes  and  the  new  general 
sales  tax  could  have  a significant  impact  on  labour 
costs.  Wood  costs  will  be  increased  by  much  heavier 
forest  management  and  reforestation  costs,  some  of  which 
are  the  result  of  governments  refusing  to  allow  the  use 
of  cost  effective,  environmentally  safe,  herbicides. 
Timber  supplies  will  be  constrained  by  protectionist 
pressure  for  more  wilderness  and  park  areas. 

Finally,  the  entire  industry  in  Alberta  is  dependent  on 
efficient,  low  cost  transportation  to  both  the  United 
States  and  off-shore  markets.  It  is  absolutely  vital  that 
transportation  costs  not  be  allowed  to  escalate 
dramatically  for  any  reason. 

Conclusion 


In  conclusion,  the  future  for  Alberta’s  forest  industry 
is  bright.  There  are  problems,  but  many  of  these  problems 
are  shared  by  our  competitors.  The  key  is  to  solve  them 
through  hard  work  and  innovation;  and  not  to  give  up  by 
walking  away  from  the  excellent  opportunities  that  our 
forests  will  continue  to  provide. 
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Abstract 

Commercial  uses  of  single  colloidal  polymer  micro- 
crystals were  first  demonstrated  in  1955,  using  various 
celluloses  as  the  raw  materials.  A world-wide,  multi- 
million, pounds-per-year  industry  emerged  from  this 
discovery.  The  Market  is  still  growing  in  annual  demand 
more  than  30  years  later.  As  of  1988,  an  estimated  600 
million  pounds  of  microcrystalline  cellulose  from  wood 
pulp  alpha-cellulose  alone  were  sold  worldwide.  Today, 
this  specialized  field  of  polymer  science  is  undergoing 
a major  new  surge  of  commercialization  based  on  past  as 
well  as  never-bef or e-avai lable  colloidal  polymer  micro- 
crystals including  meltable  polyamide  and  polyester 
"virus  sized"  microcrystals  as  aqueous  suspensiods. 
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Commercial  uses  of  single  colloidal  polymer  micro- 
crystals were  first  demonstrated  in  1955,  using  various 
celluloses  as  the  raw  materials.  A world-wide,  multi- 
million, pounds-per-year  industry  emerged  from  this 
discovery.  The  Market  is  still  growing  in  annual  demand 
more  than  30  years  later.  As  of  1988,  an  estimated  600 
million  pounds  of  microcrystalline  cellulose  from  wood 
pulp  alpha-cellulose  alone  were  sold  worldwide.  Today, 
this  specialized  field  of  polymer  science  is  undergoing 
a major  new  surge  of  commercialization  based  on  past  as 
well  as  never -before-avai lable  colloidal  polymer  micro- 
crystals including  meltable  polyamide  and  polyester 
“virus  sized”  micr ocrystals  as  aqueous  suspensiods. 

One  particularly  new  broad-based  opportunity  that 
is  being  developed  has  to  do  with  the  conversion  of 
hundreds  of  millions  of  pounds  of  waste  plastic  polymer 
products  (non-cellulose)  into  new  colloidal  aqueous 
suspensoids  or  dry  colloidal  particles.  Some  of  these 
new  forms  have  greater  value  than  their  natural  or  man- 
made polymer  precursors. 

For  example,  conservative  estimates  based  on  1988 
data  project  at  least  1,000,000,000  pounds  of  waste 
plastic  polymer  products  will  be  available  in  North 
America  alone  as  a reservoir  of  acceptable,  reusable, 
polymer,  raw  materials.  The  toxicity  and  environmental 
hazards  created  by  the  incineration  of  waste  polymer 
materials  have  become  of  international  concern.  The  cost 
of  burying  them  in  ”gr aveyards " many  miles  from  the  site 
of  their  origin  has  been  estimated  conservatively  at  15 
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cents  a pound!  But  they  are  non-b i odegr adable . Our 
landfills  are  already  over-burdened  with  the  current 
dumping  of  these  materials,  not  to  mention  the  an- 
ticipated tremendous  increase  in  disposable  products  that 
will  add  to  this  problem. 

The  recycling  of  polymer  products,  either  by  the  use 
of  toxic  solvents  as  vehicles  of  conversion  or  by 
mechanical  grinding  using  liquid  nitrogen  refrigeration, 
present  environmental  problems  and\or  they  are  not  cost 
effective.  A new  industry  designed  to  give  a " second 
life " to  these  valuable  natural  materials  and  man-made 
waste  polymer  forms  - an  industry  to  recycle  specific 
waste  plastic  polymer  forms  using  water  alone  - is  about 
to  leave  the  heel  of  an  exponential  growth  curve . 

The  commercial  potential  of  recycling  waste  polymer 
materials  in  colloidal  forms  is  not  a "pie-in-the-sky" 
projection.  Producing  countless  millions  of  pounds  of 
microcrystalline  cellulose  from  a single  polymer  raw 
material  - wood  pulp  alpha  cellulose  - is  a proven 
reality  worldwide.  It  would  be  very  hard  to  find  anyone 
in  the  food  and/or  pharmaceutical  industry  from  New  York 
to  Paris  to  Moscow  or  to  Tokyo  who  has  not  used  or  at 
least  heard  of  microcrystalline  cellulose.  A recent 
computer  printout  of  literature  references  about  micro- 
crystalline cellulose  alone  contained  about  4,000 
separate  publications. 

What  are  some  of  the  raw  materials  of  primary 
commercial  interest  for  colloidal  polymer  microcrystals? 

They  are:  alpha  cellulose  and  cotton,  waste 

cellulose  (rayon,  cellophane),  nylons  ( especially  nylon- 
6 and  nylon-66),  polyesters  (in  fibrous,  textile,  and 
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structural  forms),  crystalline  amylose,  and  even  silk  and 
wool  wastes!  In  addition,  millions  of  pounds  of  valuable 
discarded  cotton,  nylon  and  polyester  fabrics  are  hanging 
in  the  household  closets  of  people  living  in  the  U.  S. 
and  Canada,  not  to  mention  the  rest  of  the  world. 

How  will  new  polymer  microcrystals  play  an  important 
role  in  helping  the  wood  industry  maintain  an  edge  in 
’’Technology  for  the  1990’s”? 

Microcrystals  of  cellulose  and  of  amylose  starch 
will  not  melt.  Their  uses  are  largely  restricted  in 
wood-related  technology  such  as  coatings  for  paper  and 
related  products. 

Only  two  species  of  polymer  microcrystals  currently 
available  will  melt.  They  are  polyamide  (nylon)  micro- 
crystals and  polyester  (PET)  microcrystals,  respectively. 
Each  of  these  mi cr ocrys tals  can  be  homogeneously  dis- 
persed to  give  aqueous  suspensions  varying  in  thickness 
from  homogenized  milk  to  heavy  creams  as. thick  as  butter. 
The  uniqueness  of  these  meltable  virus-sized  polymer 
microcrystals  is  that  they  can  be  converted  into  useful 
forms  using  water  alone  as  the  vehicle  for  application. 

What  we  are  projecting  is  that  both  polyamide 
microcrystals  and  polyester  microcrystals  will  permit 
partial  (or  ultimately  total)  reduction  of  the  use  of 
formaldehyde-based  chemicals  for  the  stabilization  of 
countless  wood  and/or  cellulose  based  commodity  products 
by  allowing  for  a new  type  of  melt-cross-linking  that 
uses  physical  rather  than  chemical  means  of  binding  and 
can  be  carried  out  in  an  aqueous  media  without  the  use 
of  any  toxic  chemicals  what -so-ever . 

Let  us  look  first  at  FIGURE  1 so  that  we  may  orient 
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our  thinking  about  the  available  particle  sizes  of 
polymer  microcrystals. 

As  you  will  note,  there  are  254,000,000  Angstroms 
in  one  inch  or  10,000  Angstroms  in  one  micron.  These  new 
families  of  pure  polymer  microcrystals  range  in  particle 
size  from  50  X up  to  3000  A.  Over  one  million  single 
microcrystals  of  nylon-6  could  be  lined  up  side-by-side 
and  fit  comfortably  in  one  inch. 

FIGURE  2:  These  are  microcrystals  derived  from  wood 

o 

pulp  alpha  cellulose.  They  average  about  3000  A in 
length  and  250  A in  thickness.  FIGURE  2A  shows  cellulose 
microcrystals  in  the  process  of  dislodging  from  a wood 
pulp  fiber. 

FIGURE  3:  Here  we  see  single  cellulose  micro- 

crystals recovered  from  regenerated  cellulose  such  as 
rayon  and  cellophane.  The  tiny  spherical  micr ocrystals 
range  from  about  200  - 300  A in  diameter,  about  the  size 
of  a single  flu  virus. 

i FIGURE  4:  Here  we  have  amylose  starch  microcrys- 

tals. Their  dimensions  are  almost  the  same  as  alpha 
cellulose  microcrystals.  They  posses  a unique  helical 
microcrystal  structure  because  the  molecules  are  linked 
together  by  alpha-1-4  glycosidic  chains,  whereas  cel- 
lulose molecules  are  linked  by  beta-1-4  glycosidic  bonds. 

FIGURE  5:  Microcrystals  of.  polyamide  (nylon-6)  are 

c 

in  the  250  - 300  A diameter  range  as  shown  in  this  slide. 
This  microcrystal  can  be  melted  for  coatings  or  as  the 
binder  in  our  new  melt-bonding  concepts  at  about  230  *C . 

FIGURE  6:  Mi cr ocrystals  of  polyester  PET  (Dacron) 

also  are  in  the  250  - 300  A diameter  range.  Their 

melting  point,  after  being  dried  on  a surface  from  an 
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aqueous  suspensoid  ranges  in  the  255  - 260  °C  range. 

Two  relatively  unexplored  avenues  for  each  of  the 
newer  colloidal  polymer  microcrystal  species  are: 

1.  Commercialization  of  much  smaller  microcrystals  by 
selective  use  of  new  and/or  chemically  modified 
precursor  raw  materials,  and 

2.  Topochemical  der ivatization  at  very  low  degrees  of 
substitution  of  derivatives  of  polymer  microcrys- 
tals . 

The  emerging  new  technology  will  provide  increasing 
market  opportunities  for  the  wood-based  industry.  Col- 
loidal water  suspensoids  and/or  dry,  colloidal 
aggregates  or  cluster  of  submicron,  single,  near- 
perfect, polymer  micr ocrystals  open  up  new  vistas  by 
blending  polymer  microcrystals  in  wood  and  cellulose 
based  finished  products. 

Among  the  industrial  end  uses  now  being  evaluated 
are  non-toxic,  water-based  systems  of  binders  and 
coatings  for  paper;  board  and  pulp  molded  products , 
including  particle  and  chip  boards  for  building  indus- 
tries; prime  coatings  for  glass,  aluminum,  wood,  ferrous, 
and  other  non-ferrous  surfaces;  thickeners  for  water  - 
based  paints;  etc . In  dry  form,  the  colloidal  micro- 

crystals may  be  used  for  fluid  bed  and  electrostatic 
coatings,  as  binders  for  industrial  and  agricultural 
tablet ing,  and  as  additives  for  changing  the  characteris- 
tics of  existing  molding  and  casting  polymers . Some  of 
the  more  unusual  uses  will  be  in  concrete  products , 
synthetic  ivory  (FIGURE  7),  and  catalytic  substrates  - 
to  name  a few . 

Without  a doubt,  the  utilization  of  micr ocrystal 1 ine 
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polymer  science  will  definitely  be  on  the  "cutting  edge" 
of  technology  for  the  1990’s, 


1 INCH  = 254,000,000  ANGSTROMS 

1 MICRON  = 10,000  ANGSTROMS 

1 MICROCRYSTAL  = 50  TO  3000  ANGSTROMS 

1 MILLION  NYLON-6  MI CROCR YSTALS  FIT 
EASILY  IN  AN  INCH 

FIGURE  Is  The  Comparative  Size  of  an  Angstrom 


FIGURE  2 Microcrystals  of  Cellulose 
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FIGURE  2A  Hicrocrystals  of 
Wood  Pulp  Fiber 


Cellulose  Dislodging  from  a 
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FIGURE  3 Cellulose  Microcrystals  From  Rayon 
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FIGURE  5 Microcrystals  of  Nylon-6 
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FIGURE  6 Microcrystals  of  PET 
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FIGURE  7 Avory,  Man-Made  Ivory 
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Text 

I ntroduction 

This  afternoon  we  have  heard  about  some  very  important 
advances  in  the  art  and  science  of  sawing  round  logs  into 
rectangular  lumber.  Now  I would  like  to  challenge  you  with 
a statement  that  many  of  you  may  find  hard  to  accept, 

88The  sawmill  of  the  future  will  have  a lathe  for  a 
headr ig“ . 

Cl.  SMALL  LOSS!  What  I would  like  to  present  to  you  is  a 
concept  that  converts  small,  short,  logs  into*  more  lumber, 
and  better  lumber,  than  any  sawing  system  currently 
available. 

The  Concept 

Let's  take  a look  at  the  overall  concept.  We  all  know  that 
a conventional  sawmill  cannot  make  a 2 x 10  from  a £-inch 
log.  C2.  LUMBER,  CHIPS,  QSBI  These  logs  are  currently 
processed  into  commodity  products  such  as  2x4' s,  0SB- 
Waferboard,  or  chips.  We  also  know  that  the  wide  variation 
of  naturally-occurring  defects  in  sawn  lumber  limit  its 
structural  properties  so  that  it  is  unable  to  compete 
successfully  with  steel  and  concrete  in  many  engineered 
applications.  Unfortunately,  sawmillers  are  also  painfully 
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aware  of  the  problems  of  a timber  resource  that  is  declining 
in  size,  quality,  and  availability. 

C3.  LVL3  The  concept  that  I am  about  to  describe  allows  the 
sawmiller  to  convert  these  readily-available,  small, 
defective  logs  into  Laminated  Veneer  Lumber  Cor  LVL!>  - a 
long-length,  wide-dimension  lumber  product  with  superior 
structural  properties  that  ensure  its  continued  high-value 
and  competitiveness  with  steel,  concrete,  and  specialty 
structural  lumber. 

What  Is  LVL?  Who  Is  Making  It? 

LVL  is  structural  lumber  made  from  veneer  glued  together 
with  the  grain  running  parallel  to  the  length  of  the  plank. 
E4.  LVL  CONSTRUCT I ON 3 The  ends  of  the  individual  sheets  are 
joined  by  either  a lap,  butt,  or  scarf  joint,  and  these 
joints  are  staggered  throughout  the  cross-section  of  the 
board.  The  most  common  veneer  thicknesses  used  are  1/8"  and 
1/10",  with  13  to  15  plies  used  to  make  inch  and  a half 
thick  product.  Glueing  and  pressing  technology  is  very 
similar  to  that  found  in  a plywood  plant. 

Most  LVL  is  produced  on  a continuous  press  line  with  no 
theoretical  limit  to  the  length  of  the  final  product.  A few 
plants  use  a non-continuous  press  with  a fixed  product 
length  in  the  50  - SO  foot  range. 
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LVL  is  purchased  for  its  structural  properties  and 
dimensions  with  relatively  less  importance  given  to  wood 
species.  The  most  commonly  used  species  are  Douglas  fir, 
southern  pine,  and  Norway  spruce.  Tests  conducted  by 
Forintek  have  shown  that  other  species  such  as  aspen  are 
well  suited  to  LVL. 

Structural  grade  LVL  is  currently  produced  in  the  United 
States  by  three  companies  (T r us  Joist,  MiTek,  and  Tec ton) 
with  a combined  total  of  230  MMBM  from  z plants.  In 
addition,  there  is  a plant  in  Finland  and  another  in 
Australia.  Three  more  plants  are  currently  under 
construction  in  the  U.S.,  bringing  the  total  North  American 
capacity  to  approximately  400  MBM« 

How  Does  LVL  Compare  With  Other  Structural  Products? 

C5.  WHAT  MAKES  LVL  ATTRACTIVE}  Here  we  see  a list  of  some 
of  the  features  that  make  LVL  attractive  in  the  marketplace. 
One  of  the  main  advantages  of  LVL  is  its  structural 
strength.  This  strength  comes  from  the  fact  that  the 
natural  defects  of  wood  are  widely  distributed  and  their 


effects  are  therefore  minimized. 
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C6-  COMPARISON  OF  STRUCTURAL  LUMBER!  This  slide  shows  a 
comparison  between  LVL  and  other  structural  wood  products. 
The  most  important  property  is  the  Modulus  of  Elasticity  and 
you  can  see  how  it  compares  to  common  grades  of  machine 
stress  graded  lumber  and  glued  laminated  timbers. 

In  addition  to  competing  with  other  wood  products,  LVL  can 
compete  successfully  with  steel  and  concrete  in  many 
applications.  This  enhances  the  ability  of  wood  to  be  used 
in  modular  systems  such  as  light  frame  industrial  and 
commercial  building  systems. 

Where  Is  LVL  Being  Used  Today?  Where  Will  It  -Be  Used? 

C7.  END  USEE!  This  graph  shows  how  LVL  is  being  used  today. 
As  you  can  see,  the  main  uses  are  for  wood  I-beam  flanges 
and  for  residential  beams  and  headers.  Other  uses  are  for 
scaffold  planks,  truss  members,  tension  members  in  glulam 


beams,  and  joinery  components. 


LVL  is  becoming  a very  common  sight  in  construction  projects 
all  over  North  America.  £8.  WHISTLER  CONDO 3 We  recently 
took  some  slides  of  LVL  used  in  a condominium  project  at 
Whistler,  near  Vancouver. 

C9.  HIP  RAFTER 3 
CIO.  HEADER 3 
£11.  J0IST3 
£12.  J0IST3 

£13.  I-BEAMS  AND  SCAFFOLD  PLANO 

Marketing  and  distribution  of  this  product  is  through  normal 
contractor -or iented  building  supply  distribution  channels, 
and  also  through  truss  fabricators.  The  product  has  been  on 
the  market  for  over  ten  years  and  has  matured  to  the  point 
that  it  is  now  becoming  well  recognized  and  accepted  by 
designers  and  builders. 

C 14.  SEGMENTS  OF  THE  US  MARKET 3 This  graph  helps  us  to 
predict  the  overall  market  potential  for  LVL  in  the  US 
market.  As  you  can  see,  about  one  quarter  of  the  sawn 
lumber  market  consists  of  wide-width  dimension  and 
structurally  graded  specialty  items.  These  are  the  segments 
in  which  LVL  will  be  most  competitive  and  represent  a huge 
market  that  up  until  now  has  been  untapped  by  the  veneer 


producer . 
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C 15.  LVL -FRAMED  INDUSTRIAL  BUILDING!  This  is  a large 
industrial  building  that  has  a clear  span  of  100  ft  with  50 
ft.  headroom  at  the  peak.  It  appears  to  be  typical  steel 
construction,  but  on  closer  inspection  you  will  see  that  the 
entire  frame,  including  bridge  crane  beams,  is  made  of  LVL. 
These  frames  were  all  made  up  in  the  field  by  nailing 
together  2 1/2  inch  thick  material  into  box  sections  which 
were  then  formed  into  an  arch  and  tilted  up  into  place  with 
a crane.  The  designer  told  me  that  he  was  able  to  complete 
the  entire  Job  using  only  carpenters,  and  was  able  to  save  a 
considerable  amount  compared  to  using  steel.  Think  about 
it!  The  LVL  for  this  structure  was  produced  from  small 
pine  logs;  the  kind  that  are  normally  used  only  for  studs  or 
chips.  My  message  today  is  that  you  can  take  these  logs, 
and  using  readily-available,  well-proven  technology,  produce 
a structural  lumber  product  worth  many  times  more  than  studs 
or  chips  - and  at  a higher  recovery  besides! 
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The  future  for  LVL  is  extremely  promising.  CIS.  MARKET 
PRICE  GRAPH!  At  this  point  its  selling  price  is  about  $800- 
1000  per  MEM  at  the  mill  and  about  double  that  at  the  lumber 
yard.  This  slide  compares  the  selling  price  of  LVL  with 
other  wood  products  such  as  chips,  lumber,  and  plywood. 

Even  at  these  premiums  over  sawn  lumber,  builders  tell  me 
that  the  total  installed  cost  is  competitive  for  many 
applications  and  that  the  market  is  growing  as  evidenced  by 
the  construction  of  new  plants.  We  believe  that  as  more 
product  is  produced  and  as  production  costs  decline,  the 
sales  price  will  slowly  decrease  and  LVL  will  become 
competitive  in  additional  areas.  C17.  PROJECTED  MARKET 
GROWTH!  This  slide  shows  one  consultant's  view  of  the 
future  market  for  LVL  as  a function  of  price.  The  graph 
shows  that  the  market  in  ten  year's  time  could  be  ten  times 
the  size  of  the  current  market  if  the  price  were  to  decline 


40%  in  relative  terms. 
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Hgw  Is  LVL  Made? 


LVL,  by  definition,  is  made  from  veneer.  C18.  LVL  PROCESS 
CONTINUOUS  LAYUP!  Veneer  is  peeled  form  logs,  clipped  into 
sheets,  dried,  and  graded  much  as  in  a conventional  plywood 
plant.  These  sheets  are  then  coated  with  glue  and  layed  up 
into  a continuous  billet  of  LVL  which  is  then  pressed  and 
sawn  into  lumber.  CIS.  SPINDLELESS  LATHE  - INFEED!  Veneer 
peeling  technology  has  steadily  improved  to  the  point  that 
six  and  seven-inch  logs  can  be  peeled  on  a spindleless  lathe 
C20.  SPINDLELESS  LATHE  - OUTFEED ! with  better  recovery  sne 
productivity  than  could  be  achieved  with  sixteen-inch  logs 
only  a few  years  ago. 

The  veneer  is  dried  and  graded  just  as  in  the  plywood 
process.  It  is  then  glued  and  layed  up  into  a continuous 
billet,  usually  two  or  four  feet  wide  by  1 1/2"  or  1 3/4" 
thick.  The  glueing  and  pressing  methods  are  similar  to 
plywood  but  adapted  for  LVL.  C21.  LVL  SYSTEM  - SHORT  SHEETS 
This  slide  shows  one  method  whereby  the  veneers  are  first 
scarfed  and  graded,  and  then  automatically  fed  onto  the 
layup  line  in  the  proper  grade  sequence.  C22.  LVL  SYSTEM  - 
LDNS  SHEET!  In  a few  operations,  the  individual  veneer 
sheets  are  first  scarf -jointed  into  a long  sheet  before  glue 
application  and  layup.  In  these  cases  the  resulting  billet 
is  not  continuous,  but  some  discrete  length  to  match  the 
press.  C23.  LAYUP  STOP!  This  slide  shows  the  travelling 
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layup  stop  used  in  the  short -sheet,  continuous  process. 

£24.  LVL  FREBS3  This  is  a single-opening  4 foot  by  80  foot 
hot  press. 

£25.  RIF  SAW3  After  gluing  and  pressing,  the  billet  is  sawn 
with  crosscut  and  rip  saws  to  the  required  market  sices. 

The  most  common  sices  are  similar  to  dressed  lumber  except 
that  header  stock  is  often  1 3/4"  so  that  the  thickness  of  a 
double  plank  is  equal  to  the  width  of  a stud  wall. 

Virtually  all  of  the  production  is  homogeneous,  on-grade, 
and  ready  for  use.  There  is  no  need  for  further  planing, 
grading,  and  trimming.  Some  product  is  shipped  in  long 
lengths  to  the  distribution  yards  for  cutting  to  length  at 
time  of  sale. 

In  order  to  guarantee  the  structural  properties,  the  veneer 
sheets  are  often  strength  tested  prior  to  layup.  This  is 
usually  done  with  an  ultrasonic  veneer  grading  machine  which 
operates  by  measuring  the  length  of  time  a sound  wave  takes 
to  travel  the  sheet  from  end  to  end.  The  various  grades  of 
veneer  are  then  arranged  in  the  layup  to  give  the  finished 
product  its  desired  properties.  Statistical  testing  of  the 
finished  LVL  is  carried  out  by  plant  personnel  backed  up  by 
an  independent  agency  to  certify  the  properties  stamped  on 


each  piece. 
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Whv  Should  You  Consider  Making  LVL? 

If  you  have  a timber  supply  problem,  or  you  are  looking  at 
ways  to  realize  a better  return  from  your  present  log 
supply,  you  should  consider  the  LVL  alternative.  The  next 
few  slides  show  some  projected  cost  comparisons  between 
industry-scale  plants  producing  LVL  plywood,  and  lumber. 

C2S.  MANUFACTURING  COST  COMPARISON!  The  first  chart 
compares  the  manufacturing  cost  of  LVL  and  lumber  assuming 
the  same  log  supply.  Although  LVL  costs  a little  more  to 
produce,  remember  that  the  value  of  the  finished  product  is 
far  higher  than  the  commodity  lumber  that  can  be  made  from 
these  small  logs.  C27.  MANUFACTURING  COST  COMPARISON!  This 
chart  compares  LVL  manufacturing  costs  to  plywood  made  with 
a conventional  lathe  and  plywood  made  with  a spindle less 
lathe.  As  you  can  see,  the  higher  recovery  and  productivity 
mean  that  LVL  can  be  produced  at  a lower  cost  than 
sheathing-grade  plywood,  but,  thanks  to  its  excellent 
structural  properties,  be  sold  at  a much  higher  price.  C2B. 
MANUFACTURING  COST  COMPARISON!  This  slide  now  compares  all 
three  alternatives,  lumber,  plywood,  and  LVL,  with  all 
measurements  converted  to  cubic  feet  to  make  for  easier 
comparison.  At  this  point,  you  will  recall  an  earlier  slide 
that  showed  commodity  lumber  selling  ex  mill  for  around  4 
dollars  a cubic  foot,  sheathing  plywood  for  about  five 
dollars  a cubic  foot,  and  LVL  for  fourteen  dollars  a cubic 


-152- 


foot,  You  can  see  that  someone  manufacturing  LVL  from  small 
logs  will  enjoy  a far  higher  margin  than  any  competing 
product  can  deliver  from  the  same  log  mix.  You  can  also  see 
that  he  will  be  well  protected  as  the  product  continues  to 
mature  and  as  the  selling  price  decreases  over  time. 
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Summarv 

The  traditional  wood  products  industry  is  threatened  by  the 
declining  availability  of  large  and  medium-sized  logs.  At 
the  same  time  there  is  an  ever-increasing  demand  for 
improved  structural  performance  from  our  products.  With  LVL 
technology,  our  industry  now  has  the  ability  to  meet  the 
market's  most  sophisticated  structural  demands,  and  do  it 
effectively  with  small  logs.  Thanks  to  the  high  value  that 
the  market  has  placed  on  LVL,  the  high  recovery  and 
productivity  of  the  process,  and  the  lower  raw  material  cost 
of  small  logs,  there  is  an  excellent  profit  opportunity 
available  to  the  wood  products  producer.  We  challenge  you 
to  seriously  consider  it. 
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ABSTRACT: 

Knowledge  of  the  relationship  between  technology,  products  and  markets 
is  key  to  gaining  a better  understanding  and  appreciation  for  what 
the  future  may  hold  for  the  Canadian  wood  products  industry.  This 
paper  explores  those  relationships  and  evaluates  pertinent  trends 
related  to  the  future  development  of  technology,  products  and  markets. 
The  focus  is  on  the  identification  of  implications  to  the  industry 
and  a presentation  of  our  view  of  the  major  changes  in  store  for 
the  21st  century.  In  our  view,  markets  or  customer  needs  are  the 
critical  factor.  Technology  must  have  a market  orientation  and  products 
are  simply  the  means  of  satisfying  customer  needs. 

Our  findings  suggest  that  the  Canadian  wood  products  industry  will 
experience  significant  changes  that  are  driven  by  a more  competitive 
global  economy,  less  favorable  resource  situation,  environmental 
and  health  issues,  and  rapid  technological  advances  in  computers, 
advanced  industrial  materials  and  communication  technology.  The 
wood  products  industry  of  the  future  may  be  characterized  as  follows: 
Smaller  economic  units;  vertical  and  horizontal  integration  to  better 
utilize  the  resource  and  add  value;  market  diversification;  large 
multinational  corporations;  shift  from  commodities  to  engineered 
wood  products;  resource  neutral  conversion  and  product  technology; 
shift  from  structural  to  semi-structural  applications  and  a move 
to  more  environmentally  acceptable  products  and  conversion  technologies. 
In  order  to  compete  in  the  future,  firms  must  adopt  a more  aggressive 
marketing  stance,  spend  more  on  R&D  and  do  a better  job  in  merchandizing 
the  resource. 
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MARKETS  , PRODUCTS  AND  TECHNOLOGY  IN  THE 
21st  CENTURY  - A CANADIAN  SOLID  WOOD  PRODUCTS  PERSPECTIVE 

INTRODUCTION 

Knowledge  of  the  relationship  between  technology,  products  and  markets  is 
key  to  gaining  a better  understanding  and  appreciation  for  what  the  future 
may  hold  for  the  Canadian  Wood  Products  Industry  ( CWPI ) . This  paper  will 
explore  these  relationships  and  evaluate  pertinent  trends  related  to  the 
development  of  technology,  products  and  markets.  The  focus  will  be  the 
identification  of  the  implications  to  the  CWPI  and  a presentation  of  our 
view  of  the  major  changes  in  store  for  the  1st  quarter  of  the  21st  century. 

Figure  1 depicts  a realistic  relationship  between  technology,  products  and 
markets .1/  In  essence,  customer  needs  or  markets  are  the  key!  Technology 
must  have  a market  orientation,  with  products  not  an  end  in  themselves,  but 
the  means  of  satisfying  customer  needs  or  desires.  The  product  becomes  the 
carrier  of  the  technology  and  the  form  it  takes  is  defined  only  after  the 
technology  and  need  have  been  clearly  matched  .2/ 

There  are  two  types  of  technology  - the  incremental  category  which 
facilitates  improvements  in  price/value  of  existing  products ; and 
enabling  technologies  that  are  capable  of  creating  new  products  and 
services  and  transforming  production  methods.  A chipper  canter  headrig 
is  an  example  of  the  incremental  variety  whereas  biotechnology,  information 
and  communication  technology  and  advanced  industrial  materials  exemplify 
the  latter  .2J 

The  role  of  technology  in  purely  practical  terms  is; 

. "to  improve  competitiveness 
to  accommodate  future  growth 
to  overcome  environmental  challenges 
. to  make  new  products "2/ 

2/Twiss,  B.C.  1986.  Managing  Technological  Innovation.  3rd  Edition. 

Longman  Group  Ltd.  England  238  pp. 

2/ Science  Council  of  Canada.  1989.  Enabling  Tehnologies:  Springboard 
For  A Competitive  Future.  Ottawa,  Canada. 

2/Noranda  Forest,  Inc.  1989.  Annual  Report  - 1988.  Toronto,  Canada 
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To  stay  in  business,  you  have  to  produce  the  right  product  at  the 
right  price  at  the  right  time.  In  essence,  we  must  anticipate  the 
technoeconomic  environment  of  the  future.  The  remainder  of  this 
paper  will  address  just  that,  but  first  we  will  briefly  describe 
today's  environment  for  in  it  lies  the  clues  for  future  changes. 

CURRENT  MARKETS,  TECHNOLOGY  AND  PRODUCTS 
Today's  products  are  heavily  oriented  to  commodity  grades  for  North 
American  markets.  Production  and  marketing  strategy  is  predicated 
on  demand  growth  and  cheap  timber. 

Lumber  and  panel  products  are  geared  to  North  American  construction 
markets.  Sixty-seven  percent  of  softwood  lumber  and  eighty  percent 
of  structural  panels  go  to  such  markets  with  the  remainder  going 
to  growing  industrial  markets.  Within  the  construction  sector,  there 
are  two  distinct  subcategories  - residential  (including  new  housing 
and  repairs  and  alterations)  and  non-residential  (including  building 
and  non-building  construction).  The  residential  sector  is  the  most 
important  as  it  consumes  approximately  eighty  percent  (value  basis) 
of  wood  products  consumed. 

Technology  in  use  today  emphasizes  cost  minimization  via  economies 
of  scale,  product  standardization,  labour  reduction,  capital  intensity, 
etc.  Consequently,  there  is  little  flexibility  in  the  conversion 
process . 

The  products  are  primarily  commodity  construction  lumber  and  panels. 

To  date,  there  has  been  little  value  added,  however  there  are  increasing 
signs  that  value  added  is  being  considered  by  more  firms  particularly 
in  high  cost  resource  areas  such  as  the  B.C.  Coast. 
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FACTORS  PRECIPITATING  CHANGE  IN  WOOD  USE  AND  IMPLICATIONS  FOR  THE  INDUSTRY 
Four  trends  are  having  major  impacts  on  the  international  competitive 
position  of  the  Canadian  Wood  Products  Industry  ( CWPI ) . Those  trends 
can  be  grouped  into  the  following  categories: 

. Resource  related  factors 
. Socio-economic/market  factors 
. Product  related  factors 
. Technology  related  factors 

Resource  Factors  and  Implications 

Factors . The  availability  and  low  cost  of  the  softwood  timber  resource 
has  been  Canada's  major  source  of  international  competitive  advantage 
for  the  past  twenty-five  years.  However,  there  are  significant  trends 
that  suggest  the  advantage  is  weakening  (Fig.  2): 

. Delivered  cost  of  softwoods  will  continue  to  increase  in  real 
dollars ; 

. The  softwood  harvest  is  approaching  the  annual  allowable  cut  (AAC) 
for  Canada  while  B.C„  and  Quebec  harvest  exceed  AAC; 

. The  future  AAC  will  be  less  than  today's  assuming  current  levels 
of  management,  multiple-use  considerations,  acid  rain  and  other 
environmental  considerations  and  loss  to  other  non-forest  uses; 

. There  will  be  a decrease  in  average  size  and  quality  of  future 
softwood  harvests. 

The  story  for  hardwoods  is  considerably  different  with  harvests  accounting 
for  less  than  half  of  the  AAC.  The  current  surplus  (37  milion  mVyr) 
is  concentrated  in  lower  value  species  such  as  aspen/poplar  and  birch 
in  Alberta,  Ontario  and  Quebec. 

Another  factor  that  is  threatening  to  shift  Canada's  position  as  the 

world's  leading  supplier  of  internationally  traded  commodity  wood  products 

is  additional  supplies  from  other  sources  such  as  New  Zealand,  Chile 

and  Australia.  Furthermore,  some  of  our  trading  partners  (England 

and  Japan  e.g.)  are  working  hard  to  reduce  their  reliance  on  foreign  resources. 
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Finally,  environmental  concerns  re:  residue  disposal,  both  in  the  bush 
and  at  mill  site  are  beginning  to  play  a more  prominent  role  in  Crown 
policy  decisions  on  forest  management  and  utilization  practices. 

Implications . The  major  implications  of  the  above  factors  are: 

Increased  pressure  to  improve  fiber  utilization  via  higher  product 
recoveries,  and  reduced  fiber  waste; 

Increased  pressure  to  add  more  value  to  an  increasingly  expensive 
raw  material ; 

Restructuring  of  the  industry  to  secure  and  better  utilize  available 
raw  material 

- more  corporate  concentration 

- more  horizontal  (the  resource)  and  vertical  (value  added)  integration; 
Manufacturing  and  marketing  strategies  will  no  longer  be  based 

on  a cheap  and  abundant  raw  material  - i.e.  volume  oriented 
technologies  and  strategies  (with  little  consideration  of  value) 
will  fall  into  disfavor; 

Environmental  concerns  will  force  us  to  manage  and  utilize  the 
resource  with  conservation  the  underlying  theme.  . In  the  short 
run,  this  will  mean  higher  costs! 

The  CWPI  must  develop  a new.  mix  of  production  and  marketing  strat- 
egies that  is  consistent  with  its  changing  resource  situation 
and  to  facilitate  competition  with  new  suppliers  in  the  important 
Pacific  Rim  growth  markets  (Fig.3). 

Socio  Economic/Market  Factors  and  Implications 

Factors . 

Demographic  trends  suggest  less  housing  demand  as  the  population 
ages  in  response  to  greying  baby  boomers  and  lower  birth  rates ; 
Polarization  of  the  middle  class  in  the  developed  economies  is 
progressing  at  an  alarming  rate  - the  rich  are  getting  richer 
and  the  poor  are  getting  poorer; 
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. Global  competition,  already  a reality,  is  being  fostered  by  almost 
instantaneous  capital  movement,  combined  with  the  integration 
of  computers  and  communi cation.  New  alliances  are  being  formed 
in  an  attempt  to  jockey  for  better  position  e.g.  Canada-U.S. 

Free  Trade  initiative;  "Europe  1992";  etc.; 

Increasing  energy  costs  will  affect  the  relative  competitiveness 
of  products  dependent  on  petroleum  for  production,  delivery, 
and  raw  material  procurement; 

. Environmental  trends  suggest  a quickly  mounting  concern  by  society 
for  the  environment.  The  concerns  range  form  acid  rain,  air 
and  water  quality,  work  place  environments  (formaldehyde  emisions, 
wood  dust,  noise),  chemical  usage  (forest  chemicals,  wood  preserving, 
wood  finishing  and  coating  chemicals),  waste  disposal,  and  green- 
house effect. 

Implications.  Major  implications  include; 

Demographics  point  to  a long  term  decline  in  North  American  housing 
starts  and  a leveling  off  in  expenditures  for  repair  and  alteration; 

. Niche  marketing  of  housing  products  to  satisfy  affordable  housing 
concerns  of  the  poor  and  luxury  and  convenience  desires  of  the  rich; 
Competition  in  the  international  market  place  will  continue  to 
escalate  and  will  be  based  on  customer  satisfaction,  (i.e.  value 
for  money) ; 

Production  and  distribution  efficiencies  will  become  even  more 
important  as  energy  costs  continue  to  escalate;  and 
Environmentally  acceptable  products,  and  conversion  technology 
will  prevail  in  spite  of  increased  costs.  In  addition,  polluting 
firms  and  industries  will  have  to  "clean  up  their  act"  or  suffer 
the  consequences . 

Product  Trends  and  Implications 

Factors . There  are  several  important  trends  affecting  both  structural 
and  non-structural  applications: 
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There  is  a shift  away  from  products  dependent  on  resource  size 
and  quality  to  products  dependent  on  fiber  availability  (Fig. 4); 
Toward  products  that  yield  higher  finished  product  recovery; 

Toward  products  with  more  uniform  properties; 

Toward  products  derived  from  the  hardwood  resource; 

A product  shift  from  commodities  to  specialty  products  to  components 
to  building  systems  is  underway; 

From  solid  wood  products  to  composites  including  wood  and  non- 
wood combinations ; 

. Trend  to  semi-structural  products  such  as  stress-skinned  panels, 
molded  fiber  products  such  as  "spaceboard" , new  exterior  siding 
products,  etc.; 

Trend  to  increased  use  of  "industrial  design  concepts"  combining 
aesthetic  values  with  functional  performance  at  acceptable  costs. 

Implications . The  major  implications  of  the  above  trends  are: 

Semi-structural  markets  may  be  able  to  provide  the  CWPI  with 
an  acceptable  ROI  in  spite  of  rising  wood  costs  because  such 
products  combine  the  aesthetic  and  structural/strength  attributes 
of  wood ; 

Product  attributes  must  be  added  if  tomorrow's  wood  products/systems 
are  to  compete  with  non-wood  products ; 

Higher  value  products/systems  will  require  a strong  marketing 
infrastructure  with  emphasis  focused  on  customer  satisfaction. 

Technology  Related  Factors  and  Implications 
For  ease  of  exposition,  technology  has  been  divided  into  three  categories 
including  conversion,  end-use  and  product  technology. 

Conversion  Technology  Factors  and  Implications.  The  economic  feasibility 
limits  of  softwood  lumber  and  veneered  panels  technology  is  quickly 
reaching  the  limits  of  its  profitable  life  (Fig.  5).  This  is  due 
to  a cost/price  squeeze  with  resource  costs  going  up  while  commodity 
prices  decrease  in  real  terms.  There  have  been  two  responses  to  this 
trend: 
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Further  entrenchment  into  commodity  markets/products.  In  essence, 
many  firms  are  utilizing  the  latest  productivity  enhancing  technology 
to  reduce  unit  costs  even  further.  e.g.  microprocessor  and  scanning 
technology  is  now  used  to: 

- characterize/merchandize  the  resource  prior  to  breakdown 

- optimize  breakdown,  edging  and  trimming 

- automate  drying  process,  and 

- improve  product  quality  control 

. A movement  away  from  a commodity  product  focus  to  one  that  favors 
a market  orientation.  Again,  microprocessor  technology  is  prominent, 
however  it  is  used  to  enhance  product  value.  Some  examples  include 
technology  to: 

. - merchandize  the  resource  in  terms  of  value; 

- enhance  flexibility  in  the  mill  to  economically  produce  small 
orders  of  components  or  specialty  products ; 

- addition  of  more  product  finishing  capabilities . 


There  are  several  important  implications  that  evolve  from  the  above 
trends : 

. Eventually,  the  two  strategies  will  merge  to  form  efficient, 
flexible,  small  scale  economic  units; 

. The  CWPI  must  match  available  resources  (cost)  to  appropriate 
markets  via  best  conversion  technology; 

. New  processing  technology  is  needed  and  it  will  be  character- 
ized by  computer  integrated  manufacturing,  flexible  manufacturing 
systems  and  CAD /CAM  design  tools. 

End-use  Technology  Factors  and  Implications.  There  are  several  interesting 
trends  that  are  affecting  the  way  wood  products  will  be  utilized  in 
the  future: 
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Industrialization  of  the  construction  process  is  having  a major 
impact.  Factory  built  housing/manufactured  housing  systems  will 
continue  to  gain  market  share,  particularly  in  the  USA  with  its 
large  urban  centers.  Tilt-up  technology  is  here  to  stay!  Panel- 
ization  will  continue  as  component  manufacturers  will  be  able 
to  provide  a more  flexible  and  cost  effective  alternative  (to 
existing  building  techniques); 

The  trend  to  building  materials  and  systems  that  have  reliable 
and  predictable  engineering  and  other  properties  is  gaining  momentum. 
Reliability  based  design  procedures  are  becoming  the  norm  in 
international  building  codes.  It  is  being  driven  by  developments 
in  computer  technology  (CAD/CAM)  and  litigation  trends; 

A systems  approach  to  building  construction  is  also  gaining  momentum 
in  an  effort  to  promote  efficient  building  practices  that  will 
reduce  life  cycle  costs  of  housing  and  commercial  buildings; 

. Fire  regulations  will  continue  to  stiffen  in  the  face  of  increasing 
litigation  problems. 

Implications  of  the  above  trends  to  the  CWPI  include  the  following; 

The  wood  products  industry  will  face  increasing  pressure  from 
non-wood  building  materials  both  in  residential  and  non-residential 
markets.  To  compete,  it  must  develop  knowledge  of  wood  products/systems 
that  is  on  a par  with  non-wood  materials  with  respect  to  duration 
of  load,  thermal  and  moisture  performance,  and  other  system  performance 
factors,  i.e.  we  must  prepare  ourselves  to  compete  in  a reliability 
based  design  world  where  life  cycle  costs  on  a system  basis  is 
the  criteria  of  success. 

Product  Technology  Factors  and  Implications.  There  is  a materials 
revolution  going  on  primarily  outside  the  wood  products  industry.  The 
North  American  wood  products  industry  must  realize  that  it  is  part 
of  a much  larger  materials  community.  Advanced  industrial  materials 
(AIM)  such  as  ceramics  and  advanced  composites  are  leading  the  transition 
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from  traditional  materials  by  offering  better  performance  and  competi- 
tiveness on  a life  cycle  cost  basis.  A major  advantage  of  AIM  is  their 
attitude  - they  work  with  other  suppliers  and  materials  to  combine 
structural  abilities/  gain  market  acceptance,  and  share  distribution 
networks  .£/ 

Some  examples  of  recent  product  substitutions  are: 

. Optical  fibres  replacing  copper  wire? 

© Composites  (metal,  plasties,  ceramics  and  high  performance  reinforcements 
such  as  S-Glass,  kevlar,  graphite  and  boron  fibres  displacing 
aluminum  in  aircraft?  and 

. Plastics  and  new  alloys  replacing  steel  in  automobiles  and  buses. 

New  colloidal  microcrystal  products  (using  cellulose  as  a raw  material) 
are  being  developed  that  may  enhance  wood  product  applications.  These 
products  can  be  recycled  which  is  becoming  a big  advantage.  Some  industrial 
uses  includes  non-toxic,  water  based  systems  of  binders  and  coating 
for  paper,  board  and  pulp  molded  products?  and  prime  coatings  for  glass, 
aluminum  and  wood. 

Within  the  wood  products  industry,  we  are  witnessing  an  explosion  of 
new  product  introductions.  Improved  products  for  traditional  applications 
include  the  transition  from  plywood  to  waferboard  to  oriented  strandboard 
and  most  recently  stabilized  reconstituted  panels.  In  the  nonstructural 
and  semi structural  area,  we  have  witnessed  transition  from  plywood 
to  particleboard  to  MDF  to  new  MDF  based  products  with  heat  applied 
overlays.  Other  examples  include  gypsum  board  wrapped  in  paper,  gypsum 
fiberboard  and  laminated  veneer  lumber  products. 


ii/Binsacca,  Richard.  1989.  Products  that  will  shape  the  90 1 s . 3uilder , 
July  1989,  pp.  205,  208,  209,  212. 
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Examples  of  new  products  for  new  markets  include  polymer  enhanced  wood 
products  (true  composites),  cement  bonded  fiberboard  and  molded  fiber 
products  such  as  FPL ' s spaceboard. 

Some  implications  from  the  above  developments  are: 

man  made  materials  will  continue  to  get  better; 

wood  product  technology  must  be  developed  with  a focus  on  uniform 
properties  that  are  competitive  on  a life  cycle  cost  basis; 
new  products  will  combine  the  best  qualities  of  man-made  materials 
with  wood  to  produce  superior  "true  composites".  Resulting  material 
properties  will  greatly  change/expand  end  use  applications. 

CONCLUSIONS  - A CRYSTAL  BALL  VIEW  OF  THE  21st  CENTURY 
The  wood  products  industry  will  experience  significant  changes  in  its 
markets,  products  and  technology  in  the  next  twenty-five  years.  The 
changes  are  being  driven  by  a more  competitive  globalized  economy; 
a less  favorable  resource  situation,  environmental  and  health  issues; 
and  rapid  technological  advances  in  computers,  advanced  industrial 
materials,  and  communication  technology.  The  wood  products  industry 
of  the  future  may  be  characterized  as  follows.; 

Smaller  economic  units  - operating  units  will  be  smaller,  more  flexible 
and  fully  computerized.  Informatic  technologies  will  create  a transition 
in  industry  strategy  from  a high  volume,'  low  value  product  produced 
to  stock,  to  a smaller  volume,  higher  value  product  produced  to  order, 
i.e.  Economic  mass  production  of  variety  in  small  order  quantities. 
Vertical  and  horizontal  integration  - vertical  integration  will 
facilitate  the  efficient  production  and  distribution  of  value  added 
products  while  horizontal  integration  will  promote  better  utilization 
of  an  increasingly  expensive  resource  (wood,  capital,  etc.);  e.g. 
primary  manufacturers  will  move  into  territory  traditionally  serviced 
by  remanufacturers  (mouldings,  joinery,  doors,  windows,  decks,  privacy 
fences,  siding,  components,  treated  wood  products,  etc.)  - vertical 
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integration.  Furthermore,  resource  merchandizing  and  better  informatic 
technology  will  result  in  a sharing/redistribution  of  the  resource 
among  various  conversion  units  within  a firm  in  order  to  obtain 
a better  match  between  resource , product  and  conversion  technology 
horizontal  integration. 

Market  Diversification  - The  CWPI  industry  must  diversify  its  product 
line  and  geographic  reach  to  promote  both  growth  and  profitability. 

Large  multi-national  corporations  - current  reorganization  trends 
will  continue  as  firms  reorganize  to  compete  in  a global  economy? 
e.g.  vertical  and  horizontal  integration  will  require  large  capital 
inflows . 

Shift  from  commodities  to  engineered  wood  products  - Engineered, 
composite  (wood  only,  wood  plus  non-wood  materials)  materials  will 
make  up  an  increasing  share  of  the  industry's  output.  These  products 
will  be  more  uniform  in  engineering  properties,  competitive  on  a 
life  cycle  cost  basis,  and  capable  of  providing  a reasonable  ROI 
in  spite  of  rising  resource  costs.  Such  products  will  help  wood 
hold  onto  existing  residential  markets  and  penetrate  "non-residential " 
markets . 

Resource  neutral  conversion  and  product  technology  - Non-veneered 
panels,  parallel  strand  lumber  ( "Parallam" , "Scrimber" ) , laminated 
veneer  lumber,  FPL  "Spaceboard" , molded  fiber  products,  overlayed 
stabilized  OSB  and  MDF  products  are  a few  examples  of  products  that 
are  resource  neutral.  Such  technology  will  allow  the  industry  to 
effectively  deal  with  rising  resource  costs,  lower  resource  quality 
and  the  need  to  convert  manufacturing  systems  to  a more  efficient, 
refined,  uniform  (pulverized)  flow  process. 

Shift  from  structural  to  semi-structural  and  non-structural  applications 
Stress  skinned  panels,  moulded  fiber  products  and  wood/non-wood 
composites  will  increase  in  favor  as  they  blend  the  positive  features 
of  various  materials.  i.e.  The  functional  and  visual  appeal  of 
wood  will  be  married  to  decay  and  fire  resistant  non-wood  materials 
to  produce  new  products  for  new  customers. 
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Shift  to  environmentally  acceptable  products  and  conversion  technologies 
Energy  intensive  technology  will  lose  favor  as  will  those  technologies 
& products  that  pollute  the  environment.  These  changes  will  be 
legislated  and  costs  will  be  allocated  to  the  "guilty  party". 

Customers  in  the  future  will  be  better  educated/informed  and  looking 
for  good  value  for  their  money.  Product  quality  and  durability 
will  be  used  to  measure  long-term  performance „ 

Hand-built  housing  may  be  a luxury  commodity  available  only  to  a 
privileged  few.  Manufactured  housing  techniques  will  provide  the 
major  share  of  "affordable  housing"  that  tomorrow's  customers  demand. 
Finally,  if  the  Canadian  wood  products  industry  is  to  embrace  vertical 
& horizontal  integration,  value-added  and  flexible  production,  the 
prevailing  practice  of  processing  as  many  logs  as  possible  must  give 
way  to  the  practice  of  product  value  maximization  in  terms  of  performance, 
function  and  aesthetics. 

Firms  must 

- adopt  a more  aggressive  marketing  stance  towards  the  demands  of  the 
marketplace 

- spend  more  on  technology  - its  development,  absorption  and  use  especially 
information  technologies 

- better  understand  the  inherent  values  of  the  resource  and  match  it 
to  markets  more  efficiently. 
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ANNUAL  ALLOWABLE  CUT , HARVEST  AND  PHYSICAL 
SURPLUS  OF  HARDWOODS  AND  SOFTWOODS 
FOR  SELECTED  YEARS  IN  CANADA  (1970-1988) 


SOFTWOOD  HARDWOOD  sj  u 


Figure  2. 
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PACIFIC  RIM  MARKETS 


The  federal  government  estimates  that  by  the  year 
2000  Asia  will  account  for  60%  of  the  worlds  population, 
50%  of  its  production  and  40%  of  its  consumption. 


Figure  3 . 


-170- 


Composition  of  Forest  Product  Demand 
•3  year  averages,  solid-wood  equivalent* 
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PERCENT  OF  FIBRE  COST 
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TOTAL  PRODUCT-MIX  FEASIBILITY  LIMIT 
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Figure  5 . 
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A1000QC 

PROCESS  CONTROL 


David  Andrew  & Associates 
Technical  Solutions 


(403)  437-5984  Edmonton,  Alberta 
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f a c i t i 1 1.  e s * Em  a m i n i n g b o t h h i s t o r i c a 1 :z  o s t s a s w e i I a a 
P c s s i b 1 e s o I u t ic* n s f o i * p r o b I e n ; s i n t h is  area  . 
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f n e c . - _ d < ‘ > f , t '! p u r i t i es  cf  \ i s 1 . , - s ■ « e 1 1 o f b 1 (7 a c h c d 

. r a f . p ’ ..  I ; , < i r e c e - 1 1 y h a s be  " r a n a >•  c:  !i  sic  a n , . c - 1 1 - 

procedure  * Cur rent  1 y the  industry  standard  for  pulp  sheet  ' 
examinat  i on  is  to  have  an  operator  v i £ua  1 1 y inspect  random 
sheets  of  the  pulp  product  „ The  problem  with  this  approach 
however  is  that  this  method  allows  for  large  error  morg i ns . 
Error  margins  which  require  pul  p to  foe  ' off  graded"  . 

RAF  R 1 CAN  estimates  that  .this  costs  Canadian  bleached  kraft 
L;  Li  I p mills  an  average  of  jjlOQ 000  - 00  per  year,,  per  mil  1, 

Al though  statistics  are  Hard  to  come  by  it  is  assumed  that 
approx  i mate ly''  5:>;  of  annual  Canadian  production  is  discounted 
becau.se  it  is  "off  grade"  . And  this  figure  does  not  even 
b m □ i n t o a c c o u n t f o r t h e c o s t s o f b u f f e r s t o c k s o r d e > 
replacement  costs  or  the  loss  of  a client  because-  of 
d i s s a t i s f a c:  t i o r l < i t h t h e p u 1 p p r o d u c t . I n t h e p a s t t h i s w a s 
an  accepted  margin  because  of  the  vast  volume  of  pulp  being 
produced,.-  Today  most  mills  are  completely  automated  P the 
entire  process  being  closely  moni tored  and  controlled,  yet 
t h e f i.  n a 1 s t a q e 5 p ; - o d u c t q u a 1 i t y c o n t r o 1 ;1  i s a t b e s t ' ' a s hi  o t 
rh  the  dark",,  Until  recently  no  technology  existed  that 
could  help  remedy  this  prob  1cm  „ But  thanks  to  fovhea  k ti  ■ voiBis 
:l  n . a c. h , ,” j e i a t e I 1 i g t < n c e s o f i u a e a n cl  n e u h i q h s p e e d c o m p i. i t e r 
h a r d w a ; | c t h e r e a r e n o w s o 1 u t i o n s , s o 1 Li  t i o ) i s t h a t a r e 
a c c u r a t e ,,  r e 1 i a h 1 e a n cl  p r o v e n „ 

The  system  that  I am  referring  to  is  called  the  "A1000QC 
P R 0 C E S S C 0 N T R 0 L S Y S T E IT  " . D e v e 1 o p m e n t o f t h e A 1 0 0 0 Q C b o g a n i n 
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■:  srj.  ■,  1 9-6  et  thr  .7  If  ';m‘  5EM£  - , ROBOTICS 

I-  •-  ' ' st  the-  U n i v or  i t y of  *-<  . r»  • * * . It  was  here  ttft 

the.-  :niH  ' : . break  through  s in  the  i df?nt  i f i ca  1 1 on  snd 
:::Is  = sif  icstiDn  of  Girts  on  cl  plastics  ifere  made.  Si  r,cs  1 986 
DAT I D ANDREW  AMD  ASSOCIATES  LIMITED,  has  continued  it's 
r q s s a.  r c h a n d d s v e 1 o p m e n t o f t h e s y s t e m a n d a s-  r e s u 1 1 h a s 
x n e r c a s e d b o t h t h e s c n s i t i v i t y a n d p r o c e s = i n g s p o r-  d o f t h e 
r_  j nr  , .£  __ 

DE3CR I FT | ON  OF  THE  A. i 0000C  PROCESS  CON TRQL  S V STEM „ 

T t", e A I 0 0 0 Cl C i s a e o dp  I e t e I v a u t o rn a t e d o n — I i n g ' ' t ;■  i r n h e y : ' 
s y s r c m „ F* r i m a r i 1 y t h e A 1 0 0 0 Q C i s m a d e u p of  t w o c o m p o n c >n t = „ 
Firstly  sr-  automat  i c p u 1 p feed  i ng  compohenfc  and  secondly  the 
c o >T:  p Li  t e r iced  c o v s t r o 1 s o f t h e s y s t c m . T h e a u t o m a t i c p u I p 
fatder . p icks  up  sheets  of  pulp  (off  of  the  bales)  and  brings 
'hen.  under  a industrial  video  camera  which  in  turn  scans  the 
p u p s h e e t r e q i s t o r i n g a.  n y d i r t s o r c o n t a m i n a n t s t h a t a r e 
d © v e c tab  1 e « T h c s e c: o n d c o m p o n c n t is  t h e c o m p u t e v c o ; ■, t r o I s 
vh  ich  when  coupled  with  our  own  circuitry  design  allow  the 
R]uC  00C  to  detect  and  process  impur  i ties  as  small!  as  0.03 
sc  car's  mi  1 1 i meters  (see  append i x i). 

0 r;  c o t h e v e r y u n i q u e f e a t u , - c s o f t h e A 1 0 0 0 Q C s y s t e m i s t h a t 
the  detection  capabilities  a re  not  static,  i.e.  there  is  not 
. set  tnr eshold  level  that  the  dirt  must  pass  before  it  is 
detected.  Instead  the  A 1 COCQC  utilizes  it's  machine 
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i n t el  ].  igsncs  p r o a r a b m r g t o y' t r a i ry ' the  sys t c n . r;  t h 0 
i n c i v i d 1 1 a i |s| p u r i i i-m s a c h t i e t h e p , - 1 p £ e - t s>  * " c]  L r o c ^ s \ e 
by  aha  AKyjOQC,  When  dirts  are  detected  they  are  registered 
in  Ijp^-io r y and  then.,  depending  on  the  operator !s  pre-start  up 
i n s t r Li  c:  t i o n s , t h e A 1 0 0 0 p.  C w i I i p r o v i d e e i t h o\  a p r e — s u m is  s a r y 
p r i n t o u t , - h i c h p - - o v i d ct  s a n i n d i v i d u a ] b r b a i d o w n o f e a e h 

d e t • e t c d d i i ■ t l;  o * a 1 o t s u d m a r y p r i 1 n t o u t p r o v i d i n g a.  n a 1 y s 1 s 
t o t a I s 0 f a.  1 1 t b e d e t e c t e d 1 a p u r t i e s c I a s s L f i e d b y s i 2 e a n d 
t y p e o f d i r t , a 5 w e 1. 1 a s t h c p e r c e ; 1 1 a g e o f c a c h t y p e o f d i r t 
p p r 1 o I , T h e d i r t s t h a t c a n b e d e t e c t e d b y 1 1 3 e A 1 0 0 0 U C 
system  include  PITCH,  SHJ.VES  and  V^Afl  I □ J3  CONTAH I HANTS  such  as 
grease::  oil.,  burnt  ash,  etc,  as  well  as  certain  types  of 

PLASTICS  1 neon  p ova  t i"o|  of  the  plasties  detection 
cap  ah  , .1  1 1 1 es  1 EA  ) . 

TEST  RESULTS 

The  AiOOOQC  continually  u rider  goes  rigorous  testing  to  ensu>  e 
the  durability  of  the  system.  One  of  our  tests  proved  that 
t r a n s . 1 i 1 1 i n g 1 i g h t t h r o u g h t h e p u I p s h e e t a 1 I o w s f o r f u 1 1 
depth  analysis  of  the  pulp  and  thus  assures  a greater 
a c el  u r a c:  y o f r e s u 1 1 s £ T h i s i s i n c o n t r a s t t o t h e a p p r o a c h 
which  incorporates  ref lscti ng  light  off  of  the  quid  sheet 
which  only  allows  for  the  detection  of  dirts  on  the  surface 
o f t h e p u 3.  p s h e e t ) . 

The  AIOOOQC  tests  the  pulp  product  6 , '750  times  more 
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b~  up  rent  l\  than  the  rtanoard  mnu ^ 1 s:c  c e - r * 

2 The  < 1 * 1 so  - --=  i 300  _=-  . pulp  e - - j s;  ca 

tr  - ■ i-.  standard  nanus  1 approach  a i _ append  i a . > >?  . cne; 

t _ ..-stem  Hiaintams  a Pet  ter  'p  J i " relatiorriii;.;  < ; 
ter  ms  of  accuracy  and  rspeatctb  ill  tv  of  resui  ts  when  compar  i nu 
r.  h e fit  i 0 O 0 Q C t o m a * i u a 1 i n s p c z:  t i © n t e c h n i q u e s * 

Baaed  cr  labour  sfivmB  aloviG  the  A ::  O'.  OfiC;  systw/n  woulc  pav 
for  its  c 3.  f in  approx  innately  fen  months.  The  only  required 
operator  assistance  is  the  input,  in g of  that  particular 
shift  1 s lot  nudibei"5  and  the  number  of  bales  being  ’produced  in 
c a c h I o t . T h e A 1 0 0 0 Q C t h o n t a k e s o v e r t h e t as k of  d i r t 

d e t e c:  f i > « a n d c 1 a s s if  ic a 1 1 o n f o r t f \ c e v » t i r c si  i if  t , * p* r o v i d i r t ; 
a 1 1 p r o d l I c t d a t a i n r c a 1 t i m e < i n s t a n t a n e o u s 1 y 5 « 

Since  the  A1000QC  system  docs  provide  mstantaicnus  data 
regarding  the  dirt  count  of  the  pulp  product  if  is 
conceivable  that  this  knowledge  would  allow  the  operator  to 
notify  the  station  responsible  for  the  bleach inq  of  the  pulp 
a r i d t o it. o d i f y t he  p r o c e s s t o b e 1 1 e r c o n t r o 1 t h e e f f 1 u r > t s 
b e i n o p r o d i ■■  c c d a n d t h u s c o r.  t r o 1 1 n g t h e p o 1 1 u t a n t s e n t e r i n g 
the  environment  f as  well  providing  bet 1 c,  input  pr  oduct 
no  i •; c d c s . h e n c m l o w s r i ng  t h e p r o d u c 1 1 o n c o s t s . 
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u;-s:  iAF< Y 


c n f 1 t s-  , f t h <-  1 0 0 . Q " i " 7. 1 l d " ;; 

y Accurate  and  repeatable  dirt  c 1 ass i f .i  c: a t i on  ,,  grading  and 
count;  i ng 

. -Pitch;.:  sh  i vc  and  contaminant  data  separated  by  size.,  type 
c o u n t a n d p s r c e n t a q e . 

F u 1 I d o p t h a n a.  1 y s i s o f t hi  0 p u I n p r o d u c t .. 

„ 6 7 5 0 A i n c r 0 a s 0 i n t e s 1 1 r,  q f r 0 q 1 c & n c y - a.  n d a 3 0 0 % . n c r 0 <-  s c 

i 1 1 s ! 5 0 e t a r 0 a t e s t i n g o v e r m a |i  u a 1 m 0 1 }•  1 o d s - 

. Real-  time  printouts  providing  3 ns t ant  status  of  the  lots 

to  _■  1 v > g 1 0 s 1 0 d o r s u m m a v y d a t a • 0 p o r t s . 

, 1 n c r 0 a s e i n t h s q u a 1 i t y o f h i g h q r a.  d e y i e I d s . 

« Reduc  i ng  cost  1 y . storage  of  buffer  stocks*. 

, P 1 a s t i.  ||  d 0 1 0 c t i o n c a p a h i 1 i t i m s I r 0 1. 0 a s 0 d a 1 0 T 'B  A ) 

» Customizing  of  the  A i OOOQC  data  output  foi  mat  to  meet 
i i d i v 3 d i ,t  a 1 p ‘ > .1.  p ‘ i 1 i r 0 q u 1 r 0 m 0 n t s „ 


A i OOOQC 


CONTROL  SYSTEM 
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DAVID  ANDREW  AND  ASSOCIATES  LIMITED. 


(403)  437  5V84 


A i O 0 0 Q C Dirt  Detect]  o n S y s t e m 
Pro  - Summery  Break  down 

Lot  Numbsr  s 1 £345678  Bale  number  : 1 Threshold  Value  : 3 

Area  # 1 is  =->  0.65  sq . mm  (medium  pitch) 


Total  area  is  0.65  sq . mm. 


A1000QC  Dirt  Detection  System 


Lot  Number  : 1 £345676 

Dirts:  XL  : 0 L : 0 M : 1 

Percentage  Shives:  0.00  Percentage  Pitch:  100.00 

P a r t s p e r Ti  i 1 1 i c>  n : 


1 . 0839 
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THE  GRADER-OPTIMIZER 
A MAJOR  DEVELOPMENT  PROJECT 

BY 


WILL  N.  BAUER 
SOFTWARE  MANAGER 


VISIONSMART  INC. 
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Introduction 


For  the  past  two  years,  VisionSmart  Inc.  has  devotee 
substantially  all  of  its  efforts  to  the  development  of  a Grader  - 
Optimizer  System  for  planed  lumber.  The  development  of  the 
electronics  and  software  has  so  far  consumed  over  $2  million  and 
20  man  years  worth  of  effort.  Considering  that  this  was  done 
from  a cold  start  - a new  company,  and  a new  project  - and  that 
the  technology  involved  is  on  the  leading  edge,  this  has  been  a 
development  project  with  considerable  risk  and  incredible  techni- 
cal complexity. 


Mill  Partners 


From  the  beginning,  we  considered  it  extremely  important  to 
work  directly  with  customers  and  potential  customers.  We 
contacted  the  mill  managers,  planer  superintendents,  quality 
assurance  managers,  and  owners  of  over  20  mills  before  we  even 
stabilized  the  concept  of  the  grader  - optimizer. 


It  was  very  important  to  us  that  the  product  meet  a real 
market  need.  Our  original  concept  was  modified  from  that  of  a 
computer-aided  lumber  grader  to  include  more  optimization  - hence 
the  grader  - optimizer. 


We  have  continued  to  work  directly  with  the  mills  who  will 
be  our  lead  customers  in  refining  the  product  to  meet 
requirements . 


The  Grader-Optimizer 


The  problem  of  automating  the  visual  grading  and  trimming  of 
lumber  is  of  significant  importance  to  the  lumber  industry.  If 
solved,  it  offers  a potential  for  less  wastage,  significant 
improvement  in  profits,  potentially  better  customer  acceptance 
more  uniformly  graded  lumber,  and  most  important  - an  increas 
yield. 


O (D 
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The  development  of  the  system  is  a direct  extension  of 
previous  work  by  Carl  Flatman,  one  of  VisionSmart ' s founders.  He 
had  designed  a grade  mark  reader,  and  a headrig  optimization 
system.  Technical  advances  in  signal  and  image  processing  have 
created  an  opportunity  to  automate  and  optimize  the  grading  of 
lumber . 

A large  portion  of  the  lumber  produced  in  Western  Canada  is 
SPF  random  dimension.  It  was  decided  the  first  Grader-Optimizer 
System  we  would  develop  would  address  the  NLGA  rules  for  SPF 
Studs,  Light  Framing  and  Structural  Light  Framing  lumber.  This 
restriction  would  limit  the  visual  range  of  features  we  have  to 
detect,  but  at  the  same  time  accesses  a very  large  market. 


System  Function 


VisionSmart ' s Grader-Optimizer  System  automatically  grades 
dimension  lumber  at  planer  speeds  of  up  to  1200  ft.  per  minute  or 
at  a maximum  of  120  lugs  per  minute.  In  addition  it  will  handle 
profiled  2X8  lumber.  It  runs  under  the  supervision  of  one 
check  grader/operator  who  monitors  the  lug  belt  and  trimmer  saw 
area. 


Grading  is  done  visually,  detecting  board  features  and 
evaluating  each  one  to  find  its  impact  on  board  grader.  The 
trimming  software  analyzes  each  of  the  different  possible 
trimming  scenarios  (over  100)  and  chooses  the  one  which  will 
return  the  most  money  for  the  board  in  question.  The  computer 
then  instructs  the  trimmer  saw  as  to  which  saws  to  drop. 


Grader-Optimizer  Equipment 

As  shown  by  Figure  1,  the  grader  hardware  consists  of: 

1)  A Scanning  Ring  located  between  the  planer  outfeed  and 
slowdown  belts. 


2)  A Scan  Computer  which  processes  the  images. 
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3)  A PC  AT  computer  located  in  the  control  room  area. 


4)  A Sequence  Number  Ultra-Violet  Fluorescent  Ink  Marker  which 
marks  each  board  with  stripes  of  Ultra-Violet  Fluorescent 
ink  indicating  the  sequence  number. 


5)  A Sequence  Number  Reader  coupled  to  a fading  ink  marker 
which  marks  the  boards  with  numbers  and  letters  indicating 
grade  and  trim  for  the  check  grader. 


6)  A Final  Sequence  Number  Reader  which  synchronizes  with  the 
trimmer  controller. 


7)  A Trimmer/Stamper  control  interface  which  controls  the  saws 
and  the  grade  stamp. 


The  Scanning  Ring,  and  Scan  Computer 


Boards  are  scanned  by  the  scanning  ring,  shown  in  Figure  2 
using  twelve  cameras  and  one  x-ray  unit. 


The  Scanning  Ring,  shown  in  detail  in  Figure  3,  consists  of 
four  sets  of  standard  commercial  CCD  cameras  and  an  x-ray.  Each 
set  views  one  side  of  the  board.  As  shown  in  Figure  4,  there  are 
four  cameras  in  three  groups.  Each  of  the  three  groups  will 
detect  a slightly  different  image  due  to  the  different  lighting 
each  receives:  the  first  uses  side  lighting  to  highlight  shadows 
from  edges;  the  second  uses  a floodlight  to  receive  a normal 
image;  the  third  group  (the  two  colour  cameras)  uses  colour 
filters  to  detect  unsound  wood  and  stain.  The  X-ray  detects 
knots.  Combining  information  from  the  twelve  cameras  and  X-ray 
provides  a means  of  differentiating  among  features. 


The  Scan  Computer  is  c ompr  i s ed  of  high  speed  image 
processors  designed  by  VisionSmart.  There  is  a separate  image 
processor  for  each  camera  image  as  well  as  one  for  the  X-ray. 
Figure  5 shows  how  the  processing  is  split  between  the  multiple 
image  processing  computers. 
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Figure  2:  SCANNING  RING 
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For  each  side  of  the  board  there  are  five  images:  direct 
lighting,  edge  lighting,  two  colours  and  X-ray.  The  five  image 
processors  for  each  side  of  the  board  feed  a feature  analyzer. 
The  feature  analyzer  compares  the  feature  information  gained  from 
each  of  the  differently  illuminated  cameras  and  the  X-ray  and 
makes  decisions  as  to  the  types  of  features  on  nhe  lumber. 


The  twelve  camera  images,  and  X-ray  image, each  of  more  than 
one  million  pixels,  are  collected,  and  processed  by  proprietary 
hardware  comprised  of  a an  array  of  300  autonomous  processors. 
The  system  processes  real  time  visual  data  and  operates  at  a 
speed  of  in  excess  of  3000  MIPS  (million  instructions  per 
second) . 


The  information  from  the  four  sides  is  fed  to  a board  data 
computer  which  looks  for  features  which  run  through  from  one  side 
of  the  board  to  another. 


The  PC  AT 


The  total  board  information  is  fed  to  a PC  AT  computer  which 
analyzes  all  defects  and  produces  an  optimum  grade  and  trim 
solution.  The  precise  measurement  of  all  defects  allows  for 
optimal  trimmer  solutions . 


The  PC  AT  rule-based  computers  will  function  both  as  the 
host  of  the  optimization  and  grading  programs  and  as  a means  of 
operator  communication  and  control.  Price  information  for  each 
grade,  length,  and  dimension  is  used  to  ensure  maximum  aol_ar 
value  relative  to  the  latest  market  prices.  The  computer  selects 
the  best  grade/length  combination  on  a board  by  board  basis  for 
maximum  dollar  value.  Production  and  value  statistics  are 
accumulated  as  each  board  is  processed. 

This  terminal  will  also  display  the  diagnostics  report, 
which  identifies  first  level  hardware  malfunctions  and  software 
failures . 


Tiie  Trimmer  Optimization  and  Data  Logging 


Optimization  will  be  based  upon  an  evaluation  of  each 
possible  saw/ fence  combination  using  the  features  noted  on  the 
board  and  a dollar  value  table  supplied  by  the  mill.  The  table 
will  contain  the  current  value  of  boards  as  a function  of  length, 
dimension,  and  grade.  An  optional  interface  with  the  mall 
computer  is  available. 


Once  trim  instructions  have  been  sent  to  the  trimmer 
interface,  the  length,  grade,  estimated  board  value,  and  whether 
an  operator  override  occurred,  are  added  to  running  totals  which 
are  recorded  regularly.  These  numbers  allow  accurate  mill 
production  information  to  be  maintained  on  a regular  basts . 


Ink  Markers  and  Sequence  Readers 


The  first  ink  marker  will*  be  located  near  the  ring  outfeed 
and  uses  ultra-violet  fluorescent  ink  (see  Figure  1)  . It  will 
mark  each  board  with  a series  of  marks.  These  marks  uniquely 
identify  each  board  and  allow  it  to  be  tracked  through  the 
system. 


After  the  boards  are  on  the  chain  belt  the  sequence  marks 
are  read  and  a second  fading  ink  marker  labels  the  board  with  the 
grade  and  trim  selected  by  the  computer.  These  letter  markings 
are  clearly  visible  to  the  operator  and  allow  him  to  override  the 
system  trimmer  and  grade  stamp  setting  if  he  thinks  an  error  has 
been  made . 


The  area  operator  performs  this  override  by  flipping  the 
board  over.  Since  the  sequence  marks  are  read  one  last  time  at 
the  board  dealer,  flipped  over  boards  with  sequence  marks  on  the 
bottom  face  will  not  be  processed  by  the  VisionSmart  system,  but 
can  be  handled  separately. 
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Process  of  Implementation 


The  development  of  the  grader  - optimizer  has  had  to  proceed 
through  several  iterative  steps: 


1.  The  definition  of  the  original  concept. 

2.  Capitalization  and  investigation  of  market  and 
technical  problems. 

3.  Definition  of  product  concept  on  the  basis  of  customer 
needs  obtained  through  direct  contact. 

4.  Development  of  a job  model  to  prove  the  technical 
concept . 

5.  Field  testing  the  lab  model  at  a mill. 

6.  Direct  test  work  with  regulatory  authorities  to  insure 
that  the  actual  system  being  developed  conforms  to,  or 
can  be  accomodated  by  the  NLGA  rules . 

7.  Re-design  of  the  system  on  the  basis  of  field  test 
results,  regulatory  and  mill  requirements. 

8.  Assembly  of  a full  scale  prototype. 

9.  Testing  of  the  full  scale  prototype  with  hundreds  of 
defect  samples. 

10.  Modifications  to  the  full  scale  prototype  for  mill 
installation. 


At  this  point  we  have  completed  the  full  scale  prototype, 
and  it  has  graded  accurately  at  full  speed.  Final  modifications 
are  being  made  before  mill  installation. 

The  dollar  value  increase  from  early  tests  varies  with  the 
lumber  but  is  usually  in  the  3 to  8%  range. 

The  process  of  implementation  to  date  has  been  much  slower 
than  we  had  originally  anticipated  for  several  reasons: 
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1.  We  are  dealing  with  a highly  variable  product. 
Defects  are  a little  different  in  each  species, 
each  wood  stand,  and  even  for  each  piece.  The 
system  must  be  accurate  in  all  cases. 

2.  The  reliability  requirements  for  mill 
installations  are  extremely  high.  In  a mill, 
50,000  to  100,000  pieces  will  pass  through  the 
scanning  ring  on  a daily  basis.  Although  not  all 
defects  will  be  caught,  accuracy  must  be  better 
than  95%. 

3 . The  only  way  to  insure  accuracy  and  reliability 
allowing  for  the  variability  of  the  wood  is  to  do 
repeated  tests  with  larger  and  larger  samples  of 
wood. 


. Testing 


Testing  has  been  a major  issue  in  our  development  program. 
Initial  plans  assumed  that  the  grader-optimizer  project  woul 
follow  well  defined  engineering  steps  to  reach  a complete 

product.  As  we  repeatly  discovered  new  forms  of  defects  in  wood 

and  specific  requirements  for  mills,  we  had  to  test  increasin 
volumes  of  lumber  at  increasing  frequency. 

From  the  beginning  it  has  been  our  belief  that  the  grader 
optimizer  should  not  be  installed  in  the  mill  until  it  worke 
well  in  our  shop.  Many  products  have  been  installed  in  mill 

before  they  were-  proven,  and  the  start-up  glitches  have  often 

killed  what  could  have  been  otherwise  workable  solutions. 


To  ensure  that  our  product  works  well  we  have  taken  several 
steps : 


Tried  ££  simulate  mill  conditions  closelv  in  cur  shoo . 
We  have  been  running  at  1200  ft/  minute  for  more  than  5 
months,  and  have  gene  so  far  to  purchase  a " mini- 
planer-mill"  complete  with  break-down  hoist,  board 
dealer  and  take-away  belts  just  for  testing. 


u)  n.  i »q  ' p,  a.  • 
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2.  Built  thSi  system  allow  l^r  non  intrusive  testing 

within  the  mill . Since  our  scanning  ring  does  not 
interrupt  the  flow  of  lumber  or  create  new  jams  and 
blockages,  we  can  install  and  verify  operation  in  the 
mill  without  disrupting  the  current  grading  process. 

3.  Allowed  Ion  direct  comparison  testing  in  tio  mill . 
The  way  each  board  is  marked  by  our  system  prior  to 
reaching  the  trim  saws,  allows  for  human  graders  to 
check  the  grader  - optimizer  operation  on  a board  by 
board  basis . 

4.  Built  in  statisical  accumlatipi)  nni  performance 

analysis . The  grader  - optimizer  records  aggregetea 
volume  , actual  grades,  values  and  through-put  to 
insure  that  its  performance  can  easily  be  measured. 


Conclusion 


Technology  for  the  forest  industry  deals  with  a high  volume 
high  value  product.  Total  industry  output  reaches  billions  of 
dollars  on  an  annual  basis  in  Alberta  alone.  Any  new  technology 
that  is  introduced  must  be  carefully  tested  and  measured,  because 
improvement  or  worsening  by  a few  percent  is  a multi  billion 
dollar  issue  to  mill  owners  and  operators . 

Any  major  technology  developments  must  allow  for  extensive 
testing  over  a wide  variation  of  wood  supply  to  insure  that  their 
system  performance  meets  owner /operator  requirements . 
Partnership  or  active  involvement  of  mills  in  product 
development  is  a necessity. 

Finally,  in  a high  volume  industry  like  ours,  technology 
developers  must  allow  a considerable  extra  amount  of  time  in 
their  planning,  for  the  verification  and  testing  which  must  be 
done  prior  to  and  during  the  first  phases  of  mill  operation. 


. 
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Manufacturing  of  Cement  Flakeboard  (CFB) 

With  An 

Entirely  New  Superfast  Method 


by 

Pentti  K.  Lahtinen 
President 
Raumac,  Inc. 

Subsidiary  of  Rauma-Repola 


ABSTRACT 

Cement  flakeboard  combines  the  best  properties  of  two  important 
construction  materials:  cement  and  wood. 

Together  with  the  Hungarian  timber  company  Falco  Fakombinat,  Rauma- 
Repola  has  developed  an  entirely  new  technology  for  the  production  of 
cement  flakeboard.  Featuring  a sensationally  short  press  time,  the  new 
technology  offers  board  manufacturers  several  major  advantages  in 
terms  of  press  technique,  low  energy  consumption  and  the  exceptionally 
high  quality  of  the  finished  boards. 

The  original  cement  flakeboard  (CFB)  technology  was  presented  in  the 
USA  in  1962.  That  technology  was  further  developed  in  Europe  and  the 
first  commercial  CFB  production  line  was  started  up  in  Switzerland  in 
1973. 

Although  conventional  CFB  technology  has  been  around  for  sometime,  it 
has  not  reached  the  same  level  of  sophistication  as,  say,  chipboard. 
For  one  thing,  conventional  CFB  technology  suffered  from  the  longer 
time  required  for  curing. 
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Rauma-Repola  joined  forces  with  one  of  Europe’s  most  important  cement 
flakeboard  producers,  Falco  Fakombinat  of  Hungary,  with  the  aim  of 
improving  conventional  CFB  technology.  The  result  is  a new  generation 
technology  for  the  production  of  cement  flakeboard. 

The  Rauma-Repola  & Falco  cement  flakeboard  production  process  differs 
from  the  conventional  process  in  many  respects: 

1.  The  thickness  tolerance  of  the  board  is  better. 

2.  Thinner  boards  can  be  produced. 

3.  CFB  production  is  a straight-line  process. 

4.  The  material  flow  is  simpler. 

5.  The  space  requirement  is  smaller. 

6.  Quality  assessment  of  boards  can  be  carried  out  immediately 

after  pressing. 

In  the  conventional  process  the  press  time  for  CFB  is  up  to  eight 
hours,  which  means  that  a normal  cycle  press  is  out  of  the  question. 
To  raise  the  plant  capacity  the  mats  are  laid  up  in  stacks  of  60-80. 
During  pressing,  the  compressed  stacks  are  locked  in  clamping  devices 
designed  to  secure  a specific  board  size  even  when  the  board  has  left 
the  press.  The  clamping  cradle  is  moved  to  the  hardening  tunnel  for 
eight  hours  at  a temperature  of  80°C  (175°F).  The  stack  emerging  from 
the  hardening  tunnel  is  unclamped  and  the  boards  taken  to  the  maturing 
section. 

There  are  usually  20-30  clamping  devices  circulating  in  the  "rail 

yard,”  depending  on  the  plant’s  capacity. 
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When  boards  are  pressed  to  the  desired  thickness  in  stacks  of  60-80 
mats,  thickness  tolerances  inevitable  suffer.  The  total  stack 

thickness  is  correct,  but  the  thicknesses  of  the  individual  boards  may 
vary  somewhat. 

In  the  Rauma-Repola  & Falco  CFB  process  the  press  cycle  has  been  cut  to 
a staggering  4.5  minutes.  This  permits  the  use  of  a single-opening 
press  instead  of  several  clamped  cradles.  This  in  turn  means  that  CFB 
can  be  manufactured  on  a straight-line  process  in  which  the  material 
flow  is  simpler,  the  space  requirement  smaller  and  the  thickness 
tolerance  of  the  boards  better. 

The  new  process  permits  the  production  of  thinner  boards  (4  mm/1/6 
in.)  than  with  the  conventional  proces  (10  mm/0.39  in.). 
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Manufacturing  of  Cement  Flakeboard  (CFB) 
With  An 

Entirely  New  Superfast  Method 


INTRODUCTION 

Cement  flakeboard  is  made  of  thin  wood  particles  and  cement.  Due  to 
this  raw  material  combination,  CFB  has  many  properties  not  found  in 
other  board  materials.  Because  no  resin  or  asbestos  is  used  in  the 
manufacture  of  CFB,  no  harmful  matters  such  as  formaldehyde  or  asbestos 
powder  emissions  will  occur. 

Although  Conventional  CFB  technology  has  been  around  for  sometime,  it 
has  not  reached  the  same  level  of  sophistication  as,  say,  chipboard. 
For  one  thing,  conventional  CFB  technology  suffered  from  the  longer 
time  required  for  curring. 

Rauma°Repola  joined  forces  with  one  of  Europe’s  most  important  cement 
flakeboard  producers,  Fakombinat  Falco  of  Hungary,  with  the  aim  of 
improving  conventional  CFB  technology.  The  result  is  a new  generation 
technology  for  the  production  of  cement  flakeboard.  This  new 

technology  offers  the  board  manufacturers  many  advantages  in  terms  of 
example  press  technique,  energy  consumption  and  the  quality  of  the 
finished  boards. 

The  first  CFB  plant  in  the  world  based  on  the  Rauma-Repoia  & Falco  CFB 
technology  is  in  production. 
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CHARACTERISTICS  OF  CFB 

The  specific  properties  of  CFB  are  determined  by  the  basic  properties 
of  wood  and  cement  (see  page  16.9): 

Wood  is  light-weight,  elastic  and  can  easily  be  machined. 

Cement  is  non-combustible,  water,  humidity,  rot,  fungus  and 
termite  resistant. 

It  is  obvious  that  CFB  has  all  the  properties  needed  for  a good 
building  board. 

Cement  flakeboard  is: 

Fire  Resistant 

Resists  fire  (standard  A 2 of  DIN  4102)  and  can  be  used  in 
constructions  requiring  fire  resistance. 

Sound  Absorbent 

Excellent  sound  proofing  due  to  the  homogeneous  structure  and  high 
density. 

Fungus  and  Insect  Resistant 

The  high  alkalinity  of  CFB  makes  it  extremely  resistant  to  insects, 
such  as  termite,  as  well  as  to  attacks  by  fungi. 

Chemically  Stable 

CFB  is  produced  by  means  of  an  irreversible  process  combining  cement 
and  wood  particles  into  a chemically  stable  building  material,  which 
retains  its  strength  for  a long  time  even  when  exposed  to  the  elements. 
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Machinability  and  Workability 

These  are  similar  to  the  working  methods  for  particleboards  bonded  with 
synthetic  resin.  The  same  tools  and  processing  machines  are  used.  CFB 
can  be  sawn,  drilled,  milled,  sanded,  nailed,  screwed,  stapled  and 
glued. 

Finishing 

The  surfaces  can  be  primed,  painted  or  sprayed.  Suitable  dispersion 
coatings,  synthetic  resin  coatings,  mineral  and  synthetic  plasters  are 
easy  to  apply. 

Foils,  synthetic  resin,  ceramic  tiles  and  mosaic  can  be  used  with 
suitable  adhesives  without  any  problem.  The  surfaces  can  be  overlaid 
with  wood  veneers  and  a wide  range  of  synthetic  films. 


APPLICATIONS  OF  CFB 

There  are  numerous  applications  for  CFB  where  other  board  types  such 
as  chipboard  and  gypsum  cardboard  do  not  resist  humidity  and  climate, 
or  when  the.  resistance  could  only  be  obtained  by  expensive  overlaying, 
or  when  insufficient  static  values  limit  their  use. 

Typical  applications  for  internal  use  are  fire  doors,  sound 

insulation,  partitions,  shower  and  toilet  cubicles,  floorings, 
ceilings  and  bathroom  and  kitchen  wall  linings. 

Outdoor  applications  are  cladding  panels,  weather  boarding,  fascias, 
in  fill  panels,  roof  decking  and  sound  insulation  walls  along  roads  and 
highways. 
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RAUMA-REPOLA  & FALCO  CFB  PRODUCTION  METHOD 

How  the  Rauma-Repola  & Falco  CFB  production  method  differs  from  the 

conventional  method. 

In  the  Rauma-Repola  & Falco  CFB  process: 

The  thickness  tolerance  of  the  board  is  better. 

Thinner  boards  can  be  produced. 

CFB  production  is  a straight-line  process. 

The  material  flow  is  simpler. 

The  space  requirement  is  smaller. 

Quality  assessment  of  boards  can  be  carried  out  immediately 
after  pressing. 

No  hardening  tunnel  is  needed. 

In  the  conventional  method,  the  press  time  is  extremely  long,  about 
eight  hours.  Because  of  this  the  normal  cycle  press  is  out  of  the 
question.  To  raise  the  plant  capacity,  the  mats  are  laid-up  to  stacks 
of  60-80  mats.  During  pressing,  the  compressed  stacks  are  locked  in 
stable  clamping  devices  designed  to  secure  a specific  board  size  even 
when  the  board  has  left  the  press.  The  clamping  cradle  is  moved  to  the 
hardening  tunnel  for  eight  hours  at  a temperature  of  80°C  (175°F). 
After  the  hardening  tunnel,  the  stack  is  unclamped  and  the  boards  taken 
to  the  maturing  section. 

There  are  20-30  clamping  devices  circulating  in  the  "rail  yard" 
depending  on  the  plant’s  capacity. 
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While  the  boards  are  pressed  at  required  thickness  in  stacks  of  60-80 
mats,  it  is  obvious  that  the  thickness  tolerance  cannot  be  the  best 
possible;  the  sum  thickness  of  the  stack  is  correct,  but  the  thickness 
of  each  individual  board  may  vary  somewhat. 

In  the  Rauma-Repola  & Falco  CFB  manufacturing  process  the  press  cycle 
takes  only  4.5  minutes.  This  short  press  time  permits  the  use  of  a 
single-opening  press  instead  of  several  clamped  cradles.  This  means 
that  CFB  can  be  manufactured  on  a straight-line  process  in  which  the 
material  flow  is  simpler,  the  space  requirements  smaller  and  the 
thickness  tolerance  of  the  boards  better. 

The  Rauma-Repola  & Falco  CFB  manufacturing  process  enables  the 
production  of  thinner  boards  (i.e.  4 mm/ 1/6  in.)  than  the  conventional 
manufacturing  process  (i.e.  10  mm/0.39  in.). 


PROCESS  DESCRIPTION 

See  Flow  Chart  on  page  16.10  and  Line  Drawing  on  page  16.11. 

From  the  mixer  and  through  a distributor,  the  cement  flake  mix  arrives 
at  the  forming  station  on  tow  belt  conveyors.  The  screw  conveyors  drop 
the  mix  in  portions  through  a turnable  bottom,  open  at  tone  side,  into 
the  forming  bin.  From  the  bin,  the  mix  is  dropped  evenly  like  a mat 
through  the  wind  chamber  onto  the  cauls.  In  the  wind  chamber,  the 
finer  fraction  is  gathered  on  the  bottom  and  top  surface  of  the  mat. 

The  cauls  are  placed  after  one  another  so  that  the  end  of  the  previous 
caul  is  under  the  head  of  the  next  one,  and  the  cake  is  formed  as  the 
mat  is  cut  at  the  caul  joints. 


-206- 


The  waste  is  returned  to  the  predosing  bin  by  a belt  conveyor.  The  cake 
is  conveyed  on  the  caul  into  the  press.  The  caul,  which  is  relieved 
from  the  finished  board,  is  conveyed  under  the  press  and  the  forming 
conveyor  to  the  line  start. 

The  board  is  taken  from  the  press  to  a belt  conveyor  which  conveys  the 
board  through  the  length  saw.  The  length  saw  trims  the  sides  of  the 
board  and  cuts  it  into  two  parts.  The  two  boards  obtained  are 
transferred  to  the  cross  cut  station  by  roller  conveyor,  where  the 
boards,  after  having  stopped,  are  aligned  against  the  edge  stop.  The 
cross  cut  saw  evens  the  ends  of  the  boards  and  cuts  them  at  desired 
lengths. 

The  cut  boards  are  stacked  and  transferred  to  the  intermediate 
conveyor. 

After  cutting  to  size,  the  boards  are  stored  in  the  maturing  section 
in  which  the  boards  remain  for  14-28  days.  By  then  the  boards  have 
almost  obtained  their  final  properties. 

Before  the  boards  leave  the  plant,  their  moisture  content  is  balanced 
in  a board  dryer  in  relation  to  the  air  humidity. 


PROPERTIES 


Asbestos 

Chipboard 
of  Flooring 

Gypsum 

Pronertv  Board  Tvdc 

CFB 

Cementboard 

Grade 

Cardboard 

Density  kg/m3  (lb/ft3) 

1250  (78) 

1800  (112) 

700  (44) 

875  (55) 

M.O.R.  N/mm2  (psi) 

min.  1 1 

17  - 28 

13  - 19 

//  2.5  (360) 

(1580) 

(2460-4060) 

(1800-2760) 

//  5.0  ("20) 

M.O.E.  N/mm2  (psi) 

min.  4000 

15000 

2500 

//  2.5  (360) 

(5.8x10s) 

(21.75x10s) 

(3.63xl05) 

/ 2.0  (290) 

Internal  bond  N/mm2  (psi) 

0.5  (73) 

0.5  (73) 

- 

Thickness  swelling 
(24  hr  at  68°F) 

1.4 

1.4 

10 

- 

Weather  and  frost  proof 

+ 

+ 

- 

Resistant  to  fungus 

+ 

+ 

+ 

Resistant  to  termites 

+ 

+ 

Resistant  to  rot 

+ 

+ 

+ 

Non-combustible 

+ 

+ 

+ 

Fire  resistant 
{DIN  4102) 

A2 

+ 

•T 

Resistant  to  impact 

+ 

- 

+ 

- 

Good  glueability 

+ 

+ 

- 

Can  be  laminated 

+ 

- 

+ 

* 

Good  processability 
Thickness  tolerance 
Possible  panel  thicknesses 

. + 

± 0.012  in. 
1/6"- 1-1/2" 

+ 
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FLOHJ  CHART 


Wood-cement-board  plant 


Board  drying 
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" SAWSIM" 

Solving  Problems 
with 

Sawmill  Simulation 
by 

Jean  Louis  Cayer 
Manager 

Business  Development  and  Marketing 


Quebec  Industrial  Research  Center 
Centre  De  Recherche  Industrielle  Du  Quebec 
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Whafc-ls  SawslJL?. 

- Very  flexible  computer  program. 

- Capable  of  accurately  modeling  the  transformation  of  logs  in  any 
sawmill. 

- A management  tool  to  assist  operations  and  management  personnel 
to  make  better  decisions. 


Pra.c.ti.oal.  .Agpli..cA.tl.o.ns 

- Evaluation  of  bucking  policies. 

* Evaluation  of  optimum  bucking. 

- Validation  of  process  and  sawmill  layout. 

- Evaluation  of  market  opportunities. 

- Comparative  scenarios  for  different  wood  supplies#  mill  layouts 
or  markets. 

- Support  to  mill  modernization. 

- Diagnosis  of  sawing  practices. 


Capabilities 

Sawsim  can  process  either  straight  or  actual  logs  with: 

- crook# 

- sweep# 

- ovality# 

* variable  taper# 

- etc. 

For  each  log#  printout  information  includes: 

- a log  plot# 

(showing  log  shape  and  lumber  produced), 

- log  specifications# 

(diameter#  length,  taper#  sweep)# 

- lumber  recovery# 

- by-product  recoveries# 

- total  value  recovery# 

- machine  piece  count  and  time  requirements# 

- total  and  averages, 

- showing  the  cumulative  results  for  log  distributions  (stems) 
which  represent  statistically  the  mill  supply. 


P-rogram  JEflatu zss. 

- Optimum  bucking  of  stems. 

- Production  of  different  lumber  sizes  with  different  wane  rules. 

- Different  saw  kerf  and  target  sizes  for  every  machine. 

- Different  lumber  values  (size  and  length). 
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- Log  and  lumber  positioning: 

full-taper,  half-taper,  centering  roll,  . . . 

- Use  of  resaw,  edger,  trimmer,  cant  optimizers. 

And  applications  such  as: 

- mill  lay-out,  and 

- breakdown  policy. 


Procedures 


- Model  development. 

- Model  validation. 

- Production  and  analysis  of  results. 

- Recommendations 

Model,,  itegsl  opmsnfc 

- To  obtain  results  input  data  must  be: 

- sufficient,  and 

- accurate. 

- A special  team  records  data  directly  on  site. 

1.0  Raw  materials  (stems  and  logs) 

2.  0 Products  and  by-products  (lumber,  wood  chips,  sawdust,  . . . ) 

3.  0 Manufacturing  process  (sawing  pattern,  bucking 

specifications,  positioning  flow,  machinery  specifications 
and  evaluation,  etc.  ) 

4.  0 Economics  (sales  price,  production  policies,  annual 

production  report,  . . . ) 

Sawsim  works  with  real  values,  requiring  accurate  measurements  of: 

- Measurements  of; 

- stems, 

- logs,  and 

- lumber. 

Including; 

- sweeps  and  crooks,  taper, 

- ovality, 

- under  and  over  length  of  logs, 

- lumber  target  size, 

- machines  precision, 

- drying  shrinkage, 

- Planing  allowance, 

- saw  kerf, 

- etc. 

Sampling 

When  the  mill  is  supplied  with  trees: 

A sample  of  125  to  175  stems  is  precisely  measured, 
logs: 

A sample  of  300  to  400  logs  is  required. 
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THE  DIMENSIONS  OF  EACH  STEM  OR  LOG  ARE  GATHERED  WITH  THE 
AID  OF  A LASER  REFERENCE  LINE 


AS  A RESULT,  SAWSIM  WILL  HAVE  A THREE  DIMENSIONAL 


REPRESENTATION  OF  THE  STEM  OR  LOG 


-214- 


Model  Validation 

Compares  the  mill  results  to  the  computer  results. 

Validation  occurs; 

When  an  agreement  has  been  reached  between  the  computer 
results  and  the  actual  mill  performance. 


Production  Results  Analysis 

This  reference  base  case  can  be  applied  to  real  simulation 
studies. 

For  instance: 

"Verify  and  calculate  the  impact  of  any  variations  and  parameters 
(introduced  in  the  computer)  that  can  affect  lumber  recovery, 
productivity  and  profitability  of  the  mill.  " 

* This  is  how  a simulation  study  becomes  a management  tool. 
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SAWS  I M Programme 
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Pcs  Fbm 

log 

lbr 

Chip 

lumper 

Cost 

Gross 
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Pattern 
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in 

ft  in/ ft 

Edge  Cyl 

Lbr  Ibr 

Vol 

Recov 

cuft 

S 

S 

S 

Recov 

A122202 

/l  nl41  0 

.000  -1.359 

4.84 

16.33  0.176 

0.9  0.0 

6 29.7 

3.82 

7.76 

1.1 

7.01 

0.00 

7.77 

203.2 

“-Chios--  -Sawcust-  Shavings 
cuft  5 cuft  S cuft  i 
1.09  0.76  0.54  0.00  0.44  0.00 


Dry  trimg  Tot  byprd  Rgn  lum  Total  Net  too 

cuft  5 cuft  3 cuft  cuft  Value 
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SAWMIL  Simulation  Program 


Sawlog  description 

Number  of  pieces 

Board  feet  generated 

— Lumber  yield 
. Chip  volume 


Leg  Sawing 

leant  Pattern 

1761  / 1 t4 


— Offset  --  Dta  Len  Taper  Sweep  No.  Pcs  Ftan  Log  Lbr  Chip  Lianbor  Cost  Gross  Value 

Hor  Ver  In  ft  In/ft  in  Logs  Lbr  Lbr  Vol  Recov  Vol  $ $ $ Reoov 

0.000  2.433  5.84  16.56  0.064  1.21.15  5 31.1  3.92  7.92  1.2  8.15  0.00  9.10232.0 


— Chips—  -Sawdust-  Shavings  Dry  trleg  Tot  byprd  Rgh  lus  Total 
Vol  * Vol  $ Vol  t Vol  $ Vol  $ Vol  Vol 
1.16  0.93  0.66  0.02  0.19  0.01  0.04  0.00  2.06  0.96  2.10  3.92 


Machine  Busking  Oebarkr  Headrlg  Gengswl  Edgerl 
Passes  11112 
Seconds  8 7 11 

* - 


SAWSIM  calculates  lumber 
and  by-products  values 


awl  Trlabck  Tr  lamer  Chipper 

2 3 5 1 

17  4 7 


L_ 


SAWSIM  considers  sweep  and 
shape  of  trees/logs 
(model  accuracy  depends  on  that) 


ySIM  considers  wane  allowances 
sawing  deviations 
shrinkage  and 
planer  settings 


SAWSIM  uses  Information  on  equipment, 
process  sequences  and  sawing  times. 


Section 


Section 


on*  indi 


SAWSIM  operates 
within  a defined 
product  line  and 
associated  by-products 
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ENGINEERING  STUDIES 
IN  LUMBER  MANUFACTURING 
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by 
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Hal co  Software  Systems  Ltd. 
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The  SAWSIM*  Sawmill  Simulation  Program 


The  SAWSIM®  Sawmill  Simulation  Program  is  a very  flexible  computer  program  which 
can  accurately  model  the  breakdown  of  logs  in  any  sawmill.  It  is  a management  tool, 
used  to  assist  operations  and  management  personnel  to  make  better  decisions. 


Applications 

Typical  applications  of  SAWSIM®  include  study  of  the  following: 

- Effects  of  a change  in  log  breakdown  policy  (eg.  wide  center  cant  vs.  narrow 
center  cant  plus  sideboards,  full-taper  vs.  half-taper,  etc.). 

- Effects  of  a change  in  mill  log  diet. 

- Value  of  alternative  mill  log  supplies. 

- Effects  of  a change  in  lumber  products  produced  (eg.  production  of  1"  lumber, 
production  of  export  sizes,  etc.). 

- Evaluation  of  alternative  mill  modernization  options  (eg.  addition  of  edger,  cant, 
trimmer  or  primary  breakdown  optimizers  or  optimum  bucking,  saw  kerf  reduction, 
etc.). 

- Effects  of  log  supply  allocation  to  different  breakdown  lines,  different  mill  sites, 
pulplog  vs.  sawlog  considerations,  etc. 


SAWSIM®  Capabilities 

SAWSIM*  can  process  either  straight  logs  or  actual  shape  logs  with  crook,  sweep,  ovality, 
and  variable  taper.  Solutions  are  calculated  individually  for  each  log,  based  on  its 
particular  geometry. 

For  each  log,  the  SAWSIM®  printout  information  includes: 

- A log  plot,  which  shows  the  log  shape  and  lumber  produced. 

- Log  specifications  (diameter,  length,  taper,  and  sweep). 

- Lumber  recovery. 

- Byproduct  recoveries. 

- Total  value  recovery. 

- Machine  piece  count  and  time  requirements. 

'Totals  and  Averages"  may  be  printed  to  show  the  cumulative  results  for  a distribution 
of  logs  which  may  represent,  for  example,  a complete  shift’s  production.  In  addition  to 
the  printout  information  above,  the  'Totals  and  Averages"  will  show  the  overall  lumber 

product  distribution. 
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Specific  Program  Features 

Specific  features  of  the  SAWSIM*  program  allow  simulation  of  the  following: 

- Optimum  bucking  of  stems. 

- Production  of  many  different  lumber  sizes  with  different  wane  rules  for  different 
products. 

- Different  saw  kerfs  and  target  sizes  for  different  machines. 

- Production  of  many  sizes  of  timbers. 

- Different  lumber  values  for  each  size  and  length. 

- Any  type  of  log  and  lumber  positioning,  including  full-taper,  half-taper,  "centering- 
rolT'  infeed  positioning,  etc. 

- Sweep-sawing. 

- Addition  of  edger,  trimmer,  and  cant  optimizers,  plus  ability  to  account  for 
imperfect  manual  edging,  manual  trimming,  and  other  sources  of  mismanufacture. 

- In  grade  sawing  mills,  different  grade  regions  within  the  log  can  be  defined,  and 
the  volumes  of  different  lumber  grades  and  the  total  product  value  produced  by 
different  sawing  policies  can  be  determined. 

- Specification  of  products  by  vertical  grain,  flat  grain,  mixed  grain,  heart-center,  and 
free-of-heart-center,  and  production  from  the  appropriate  position  in  the  log. 

Many  other  features  allow  simulation  of  virtually  any  mill  layout  and  breakdown  policy. 


Program  History 

SAWSIM*  was  originally  written  over  15  years  ago  by  Howard  Leach,  President  of  HALCO 
Software  Systems  Ltd.  It  has  been  continuously  updated  since  then.  Hundreds  of  studies 
have  been  done  with  the  program. 


Brief  Technical  Details 

SAWSIM*  is  written  in  standard  Fortran-77  programming  language,  and  includes  more 
than  20,000  executable  Fortran  steps.  It  can  be  used  on  IBM-PC  or  compatibles  which 
have  a math  coprocessor  chip  installed.  It  has  also  been  installed  on  corporate  mainframe 
computer  systems. 


Program  Sales  and  Consulting  Services 

The  SAWSIM*  program  may  be  purchased,  or  studies  can  be  undertaken  on  a consulting 
basis  by  staff  of  HALCO  Software  Systems  Ltd. 

For  further  information,  please  contact  Brad  Turner  at  HALCO  Software  Systems  Ltd. 
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Example  SAWS1M*  Printouts 


In  the  following  pages  are  example  SAWSIM*  printouts  which  illustrate  some  of  the 
program  features  and  which  show  a range  of  breakdown  types  that  can  be  simulated 
with  the  program.  The  breakdown  types  shown  are: 

1.  Chip-N-Saw 
2o  Canter-Twin 

3o  Headrig  (with  grade  distribution  within  the  log  considered) 

4.  Profiling  CUnek  System"). 

In  addition,  an  example  of  a shift  summary  "Totals  and  Averages"  printout  is  included. 

The  example  printouts  are  for  actual  shape  logs  measured  by  the  SAWSIM®  measurement 
procedure,  which  considers  crook,  sweep,  ovality,  and  variable  taper. 

For  each  breakdown  type  above,  two  example  logs  are  shown.  For  each  log,  a Case  1 
"existing  mill"  breakdown  is  shown,  followed  by  a Case  2 "modified"  breakdown.  The 
plot  for  Case  1 and  Case  2 are  shown  adjacent  to  one  another  for  ease  of  comparison. 
This  illustrates  the  use  of  the  program  to  show  the  effects  of  a change  in  mill  equipment 
or  breakdown  policy. 

A "typical"  SAWSIM®  study  consists  of  simulation  of  the  existing  mill  breakdown  for  a 
sample  of  logs  to  generate  a shift  summaiy  ’Totals  and  Averages".  This  is  the  "Base 
Case"  (existing  mill)  simulation.  A change  in  mill  equipment  or  breakdown  policy  is  then 
simulated  for  the  same  log  sample  to  generate  a revised  mill  Totals  and  Averages".  This 
shows  the  effects  of  the  mill  change  on  lumber  recovery,  total  value  recovery,  product 
distribution,  machine  piece  counts,  etc. 

Before  the  examples,  a brief  description  of  how  to  read  the  printouts  is  included. 
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I 

How  to  Read  the  Printouts 


The  "circles"  seen  on  the  log  plots  are  in  fact  ellipses,  and  are  the  shape  of  the  log  cross- 
sections  at  the  points  measured  along  its  length.  The  rectangles  of  course  show  the 
lumber  produced  by  the  breakdown  pattern  used,  and  its  position  in  the  log. 


Following  is  a brief  description  of  the  information  tabulated  at  the  top  of  each  SAWSIM* 
log  plot.  Please  refer  to  the  printout  for  the  Chip-N-Saw  example,  Log  1,  Case  1: 


Line  1 (Log  and  Recovery  Summary): 

Log  I dent:  This  identifies  the  sawlog,  and  the  stem  from  which  it  was  bucked.  In  this  case,  it  is 

sawlog  2 from  stem  25TF 

Sawing  Pattern:  The  breakdown  pattern  used  on  this  log  (from  the  mill  breakdown  patterns  defined  to  the 
program).  In  this  case,  it  is  pattern  cns2-s8  (set  number  8). 

The  horizontal  and  vertical  pattern  offsets.  In  this  case,  the  vertical  offset  is  0.500  inches. 
Log  top  diameter  (7.07  inches). 

Log  length  (16.50  feet). 

Log  taper  (0.204  inches  per  foot  of  length) 

Log  sweep  (0.9  inches) 

The  “weighting  factor*  for  this  log,  which  may  specify,  for  example,  the  number  of  logs 
of  this  type  which  occur  per  shift  By  changing  the  weighting  factors  for  logs  of  different 
diameters,  the  effects  of  a change  in  log  diet  can  be  shown. 

The  number  of  lumber  pieces  produced. 

The  board  feet  of  lumber  produced  (after  deduction  of  trim-loss  volume). 

The  log  volume  (0.189  nr).  Different  program  options  allow  calculation  of  the  volume 
in  Scribner  scale,  Alberta  scale,  etc.,  and  in  ft3  or  m3. 

Lumber  recovery  (237.6  fbm/m3). 

Chip  volume  (0.034  units).  Program  options  allow  calculation  of  byproduct  volumes  in 
cubic  feet  (or  metres)  solid  wood  equivalent 
The  total  lumber  value  ($11.99). 

The  total  penalty  cost  for'  machine  usage  (such  as  a reman  cost).  In  this  case,  this  is  zero. 
The  sum  of  the  lumber  and  total  byproduct  values. 

The  gross  value  divided  by  the  log  volume  as  described  above.  In  this  case,  772  S/m3. 


- Offset: 
Dia: 

Len: 

Taper. 

Sweep: 

No.Logs: 


Pcs  Lbn 
Fbm  Lbn 
Log  Vol: 

Lbr  Recov: 
Chip  Vol: 

Lumber  $: 
Cost  $: 

Gross  $: 
Value  Recov: 


Line  2 (Byproducts  Summary): 

-Chips-:  The  chip  volume  and  value  produced.  In  this  case  0.0338  units  and  $2.60. 


-Sawdust-: 
-Shavings-: 
-Dry  trimg-: 
Shrinkage: 
Fin  Lum  Vol: 
Total  Vol: 


As  above,  for  sawdust,  planer  shaving,  and  dry  trim  end  volumes.  Again,  byproduct 
volumes  may  be  specified  in  cubic  volume  solid  wood  equivalent,  if  desired. 

The  lumber  volume  lost  to  shrinkage  in  drying.  In  this  case  0.004  m3. 

The  actual  volume  of  the  finished  lumber  (in  this  case  0.072  m3). 

The  log  volume 


Note:  The  byproduct  summary  also  shows  the  percentage  recovery  of  lumber,  chips,  and  other  byproducts. 


Line  3 (Machine  Summary): 

Passes:  The  number  of  passes  required  at  each  machine  center  for  this  log. 

Seconds:  The  time  in  seconds  required  at  each  machine  center. 

$:  The  penalty  cost  for  machine  usage  at  each  machine  (not  used  in  the  example  printout). 
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Example  : Chip-N-Saw  Breakdown 


The  Chip -N- Saw  breakdown  example  illustrates  the  following: 

Case  1:  "Existing  Mill"  breakdown,  with  a fixed  bed-set  for  each  Chip-N-Saw 

pattern  set. 

Case  2:  "Modified"  breakdown,  with  the  optimum  bed  set  selected  for  each 

log. 
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SAWS  IK  Sawmill  Simulation  Program 


Chip-N-Saw  Breakdown 

Log  1 - Case  1 e~'”"1-prV  3 


Log  Sawing  --  Offset  -- 

Ident  Pattern  Hor  Ver 

25tf  / 2 cns2-s8  0.000  0.500 

--Chips--  -Sawdust-  Shavings 
Vol  S Vol  S Vol  $ 

0.0338  2.60  0.0067  0.00  0.0048  0.00 
X 43.30  8.63  6.16 


Dia  len  Taper  Sweep  No.  Pcs  Fbm  Log  Lbr 

in  ft  in/ft  In  Logs  Lbr  Lbr  Vol  Recov 

7.07  16.50  0.204  0.9  1.00  4 44.90  0.189  237.6 


Dry-trimg  Shrinkage  Fin-lin 

Total 

Vol  $ 

Vol 

Vol 

Vol 

0.0013  0.00 

0.004 

0.072 

0.189 

1.69 

2.37 

37.85 

100.00 

Chip  Limber 
Vol  $ 
0.034  11.99 


Cost 

S 

0.00 


Gross  Value 
S Recov 
14.59  77.2 


Machine  ChipNSaw  CNS-vag  PonyEdgr  Trimback  Trimmer 
Passes  11124 

Seconds  886 

S 
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BAW8IM  SaunHl  Simulation  Program 


omp-N-oaw  tsreaKaown 

Log  1 - Case  2 en,',"2-prn/  3 


tog 

Sawing 

••  Offset  ••  Oia 

len  Taper 

Sweep  No.  Pcs 

Fbm 

Log  Lbr 

Chip  Limber 

Cost 

Cross  Value 

ident 

Pattern 

Hor  Ver  in 

ft  in/ft 

in  Logs  Lbr 

Lbr 

Vol  Recov 

Vol  S 

S 

$ 

Recov 

tsa 

/ 2 ens2“»8 

0.000  0.375  7.07  16.50  0.204 

0.91.00  446.370.189245.4 

0.032  12.12 

0.00 

14.61 

77.3 

--Chips*” 
Vot  $ 


’Sawdust- 
Vol  $ 


% ii.53 


8.54 


Vol 

,0048 

6.13 


Ory-trimg  Shrinkage  Fin-li* 

Total 

Vol  S 

Vol 

Vol 

Vol 

0015  0.00 

0.005 

0.074 

0.189 

1.94 

2.47 

39.39 

100.00 

Machine  ChipNSaw  CNS-veg  PenyEdgr  Trlubeek  Trimmer 


Passes 

Seeortds 

% 
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IMPLEMENT  I NG  HIGH  TECHNOLOGY 

“FRIEND  OR  FOE“ 

IN  TODAY'S 

ORIENTED  STRAND  BOARD  HILLS 
BY 

R.M.  (BOB)  OLSON,  P.  ENG. 
ENGINEERING  AND  TECHNICAL  MANAGER 
PELICAN  MILLS,  A DIVISION  OF 
WEYERHAEUSER  CANADA  LTD. 


ABSTRACT 

Oriented  strand  board,  or  1 CSB 1 is  an  engineered  w 
product  which  requires  a great  deal  of  process  con 
and  monitoring  for  precise  manufacture.  "High-Tech"  has 
been  the  buzz  v/ord  for  years  now.  Unfortunately,  there 
are  certain  pitfaiis  of  which  a company  needs  to  be 
aware.  Some  important  considerations  are;  location  and 
size  of  the  mill,  budget,  company  management  information 
system  requirements,  operating  personnel  and  maintenance 
personnel . 


f~r  o 
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HIGH  TECH  IN  0S3 

BACKGROUND 

The  most  important  thing  to  remember  in  any  new  facility 
or  retrofit,  is  that  the  company  is  in  business  to  make 
a PROFIT. 

In  manufacturing  industries,  profit  can  be  affected  by  a 
variety 

of  costs,  which  to  some  extent  are  beyond  control; 

Raw  materials  cost  (wood,  resin,  wax). 
Environmental  factors. 

Energy  costs  (natural  gas,  electricity, 
others ) . 

Labour  costs  (staff  and  hourly,  including 
overhead ) . 

Transportat ion  of  finished  goods. 

Profits  can  also  be  directed  by  things  which  are  mostly 
controllable : 

Labour  productivity  t man-hours /unit 

production ) . 

Product  quality  ^commodity  or  added  value? j. 
Raw  material  conversion  efficiency. 
Production  volumes  (debottlenecking). 
Administration  costs. 


FOCUS 


Two  important  components  are  needed  to  optimize 
production,  efficiently  convert  raw  material  and 
maintain  product  quality. 

Reliable,  motivated  personnel. 

Reliable  information  and  control  systems. 

The  first,  reliable,  motivated  personnel,  is  not  the 
focus  of  this  paper. 
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The  second  item,  reliable  information,  is  the  key. 
Examples  of  process  information  needed  are: 

Raw  material  consumption:  Wood,  Resin,  Wax, 

Energy . 

Production  rates:  Per  hour.  Shift, 

Day,  Week. 

Product  quality  data:  Dried  strand  moisture 

content,  Press  controls, 
Lab  testing,  On-line 
product  data. 

A LOOK  INSIDE  AN  O.S.B.  HILL 


In  order  to  understand  technology  inside  an  O.S.3. 
production  facility  it  is  useful  to  first  look  at  the 
component  areas  affecting  the  operation.  The  following 
“OSB  Flow  Chart"  shows  the  major  product  and  equipment 
centers  throughout  the  process  (see  Figure  1). 
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FIG.  1 QSB  FLOWCHART 
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It  is  obvious  that  m an  O.S.B.  mill  today,  there  must 
be  reliable  control  systems,  v/hich  will  control  the 
operation  and  interface  v/ith  the  operators.  Typically, 
the  more  automated  the  process  gets,  the  more  consistent 
the  product.  Unfortunately,  with  sophisticated 
technology  the  system  is  more  complex  to  install, 
maintain  and  control.  So,  "High  Tech"  typically  carries 
with  it  some  high  personnel  costs  for  maintenance  and 
operation . 

Back  just  seven  years  ago,  as  the  Edson  facility  was 
coming  on  stream,  it  was  one  of  five  O.S.B.  mills 
running  in  North  America.  Today,  there  are  almost 
fifty.  This  tenfold  increase  has  made  most  O.S.B.  a 
commodity  product  and  put  severe  downward  pressure  on 
OSB  prices.  Hills  that  ran  at  great  profits  seven  years 
ago  have  to  be  very  careful  today. 

OPPORTUNITIES  FOR  THE  1990‘s 


Commodity  products  such  as  4 ' x8 ' roofing,  wall  sheathing 
and  tongue  and  groove  flooring  are  produced  by  most 
manufacturers.-  They  are  fairly  generic  products  and  are 
produced  to  mid-quality  standards  for  the  North  American 
market . 

Value  added  products  are  products  that  are  stronger, 
more  moisture  resistant,  cut  to  any  size  and/or 
speciality  sanded.  There  is  added  cost  of  equipment  and 
labour  to  produce  these  products. 

The  way  I see  the  industry  going,  there  will  be  low  cost 
commodity  mills  and  vai ue  added  mills  which  run 
commodities  as  a filler  product. 

Technology  for  each  of  these  mills  will*  be  similar. 

Both  types  of  mills  will  need  to  be  more  efficient  at: 

1)  REDUCING  PRODUCT  VARIABILITY 

Thickness  of  the  the  product  is  of  prime  importance. 

For  example,  a 7/16"  panel  has  a targeted  thickness  of 
0.427"  with  a standard  deviation  of  0.015"  and  a minimum 
allowable  thickness  of  0.404",  0.023"  below  target. 

This  is  precise  enough  for  a roof  manufacturer,  but.  not 
for  an  I-beam  manufacturer  who  requires  a tighter 
tolerance . 


The  First  Opportunity  here  is  to  reduce  the  products' 
variability  so  the  target  thickness  of  the  lot  is  closer 
to  the  minimum.  If  the  mill  has  the  ability  to  more 
tightly  control  finished  board  thickness  and  density, 
then  targets  for  each  can  be  lowered,  saving  money  on 
wood,  resin  and  wax. 

The  Second  Opportunity  is  to  make  a select  product  with 
tight  thickness  tolerances,  by  using  a thickness 
monitoring  machine  to  grade  under  or  over  tolerance 

boar as . 

Our  company  is  already  doing  this  for  I-beam  web 
manufacturers  who  reguire  tight  thickness  tolerances. 

2)  IMPROVING  CONTROL  SYSTEM  INTERFACING 

dhen  our  first  mill  v/as  being  built  seven  years  ago, 
discrete  (I/O  controls.!  and  analog  control  systems  were 
done  separately  with  operator  interfacing  by  control 
panel  (see  Figure  2).  The  operator  is  a very  busy  person 
at  times  and  duties  such  as  trending,  quality  control 
and  process  optimization  suffer.  nil  analog  devices  are 
separate  from  the  discrete  process  control.  This  means 
the  operator  initiates,  optimizing  forming  line  speeds 
with  press  time,  moisture  control,  resin  and  wax 
addition  and  dryer  feeds.  Typically,  the  mills 
electricians  do  the  programming  and  trouble  shooting  on 
control  systems. 

Never  mills,  built  with  control  systems  having  analog 
and  discrete  control  m the  same  control  network  allow 
for  more  trending  and  tuning.  For  example;  if  it  is 
found  from  trending  that  finished  board  density  drops 
off  when  high  moisture  content  strands  are  on  the 
forming  line,  then  the  set  point  for  mat  weight  can 
automatically  be  bumped  up,  correcting  the  error.  Many 
such  poss ibil i t ies  arise. 

The  downside  to  all  this  is  that  it  takes  a highly 
i. £x*ied  technician  to  do  the  set-up,  programming  and 
up-keep  on  the  system.  Ir  a technician  leaves  and  the 
coni.ro-  system  malfunctions  it  creates  a major  problem 
for  the  pxant.  Fortunately,  hardware  failures  are  less 
frequent  now  than  they  were  five  years  ago. 
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« s a Third  Opportunity  retrofitting  an  existing  null 
building  a new  mill  today,  the  system  shown  for  1990 
uouid  be  ideal  (see  Figure  2).  In  order  to  get  the 
system  running  quickly,  start  with  a basic  graphics 
system  used  as  just  an  interface  for  plant  operation 
Once  running  and  trouble  shooting  complete,  work  cou; 
begin  on  predictive  control,  trending  and  process 
optimization. 


or 


L d 
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This  has  been  a general  sketch  of  O.S.3.  mi-11  technology 
today.  If  retrofitting  or  building  a nev;  facility,  I'd 
want  to  utilize  an  integrated  control  system  and  make 
sure  I could  optimize  my  process  after  start-up. 
Utilizing  the  graphics  systems,  trending,  report 
generation  and  quality  control  can  be  a much  more 
valuable  and  accurate  means  of  optimizing  a process, 
rather  than  relying  on  overtaxed  operators. 
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HIGH  TECH  IN  PANELBOARD  INDUSTRY 
by 

Dam  Nguyen 

Technical  Director,  Waferboard 
Weldwood  of  Canada  Ltd. 


Oliver  Foot,  the  project  leader  of  Orbis  with  his  team  of  surgeons 
on  a mercy  mission  of  healing  the  blind,  converted  a plane  into  an 
operating  room,  a classroom  and  a clinic.  They  have  rescued  7, 500 
among  the  46  million  blind.  Said  Foot;  "If  Orbis  can  do  it  with  a 
crew  of  25,  the  world  can  do  it.  " 

We  process  trees  into  wood  products  without  realizing  sometimes 
there  are  better  ways  of  increasing  the  wood  yield  and  perfect  the 
end-use  products,  simply  because  there  are  a lot  of  unknown 
questions.  Let  me  cite  a few  examples: 

1.  We  saw  logs  on  a straight  line.  The  technique  of  sawing 
crooked  log  along  its  curvature  has  just  begun. 

2.  We  stop  peeling  the  last  3-4  inches  of  log.  Only  recently 
there  are  spindleless  lathe  in  a few  plants. 

3.  Within  a decade  the  young  waferboard  and  OSB  industry  can 
produce  boards  with  the  same  if  not  better  strength,  using 
1/2  the  amount  of  resin  and  press  time. 

And  the  list  goes  on.  Like  the  Orbis  team,  making  use  of  the 
evolving  high  technology. 

Of  particular  interest  to  our  discussion  today,  I would  like  to 
share  with  you  some  thoughts  on  the  role  of  high  tech  in  solving 
one  of  the  most  important  problems  in  the  wood  panel  industry: 
moisture  content.  (For  those  who  are  unfamiliar  with  moisture 
content,  it  is  the  amount  of  water  bound  inside  and  outside  the 
wood  fibers. ) 

To  every  industry,  one  particular  element  plays  the  most  important 
role  in  the  manufacturing  process.  If  you  make  glass,  constant 
temperature  is  essential.  If  you  make  pulp  and  paper,  water  and 
its  quality  must  not  be  neglected.  If  you  make  panelboard  from 
reconstituted  wood,  moisture  content  plays  a very  important  role. 

In  the  manufacture  of  panel  products,  veneer  or  flakes  must  be 
dried  quickly  from  as  high  as  140%  moisture  content  down  to  2-5% 
moisture  content  to  facilitate  proper  bonding  by  resin.  Pressed 
panels  leave  the  plant  at  0-4%  moisture  content  while  the 
equilibrium  moisture  content  is  10-12%  in  the  field. 
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We  use  a lot  of  heat  energy  in  drying  wood,  exert  a lot  of 
hydraulic  energy  to  squeeze  the  wood  elements  together  to  reach 
the  final  thickness.  . . to  see  that  thickness  expand  later  as  the 
board  gets  wet  or  reaches  its  equilibrium  moisture.  Because  the 
wood  fibers  are  compressed  under  high  pressure  in  the  consolida- 
tion process,  they  later  try  to  recover  their  original  shape  with 
the  help  of  ambient  humidity.  This  process  called  "springback"  or 
fiber  relaxation  from  compression  is  a common  but  critical  defect 
in  wood  composition  board. 

Many  of  us  have  dreamed  of  cold  pressing  or  low  pressure  pressing 
of  panel  products.  The  advance  in  high  tech  will  one  day  help  to 
realize  this  dream. 

For  those  of  you  who  are  following  up  with  research  in  this  field, 
the  day  when  panel  products  could  be  made  at  low  pressure  and 
temperature,  with  or  without  binder,  at  a moisture  content  near 
equilibrium,  is  not  wishful  thinking.  If  the  Orbis  team  can  make 
the  blind  see,  so  can  high  tech  help  us  to  achieve  this  insur- 
mountable task. 

There  are  already  research  progress  in  that  direction: 

1.  Robotic  arms  and  log  scanners  are  becoming  effective  tools  in 
log  conversion  process. 

2.  Drying  programs  with  dedicated  processors  will  ensure  better 
distribution  of  moisture  in  wood  after  drying  beside  being 
more  energy-efficient. 

3.  Computer-aided  analytical  chemistry  will  provide  better  tools 
to  accelerate  the  development  of  new  and  more  versatile  resin 
formulations,  especially  high  moisture  resins. 

4.  Electrostatic  powder  coating  or  gluing  is  emerging  and 
provides  more  uniform  distribution  of  resin  on  wood 
interfaces. 

5.  Vision  technology  will  improve  accurate  veneer  lay-ups  or  mat 
formation  to  required  weight  and  layer  ratio. 

6.  High  moisture  veneer  or  furnish  will  be  controlled  by  smart 
presses  at  lower  pressure  and  shorter  press  cycle. 

7.  Nuclear  scanners  will  monitor  density  profile  of  pressed  mats 
to  produce  engineered  panels  for  specific  strength 
requirements. 

8.  Steam  injection  pressing  will  stabilize  panels  and  increase 
tremendously  productivity  level. 
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9.  Image  analysis  will  better  sort  and  repair  material  prior  to 
finishing. 

10.  Space-science  technology  will  coat  boards  to  enhance  their 
stability  and  allow  field  application  with  more  stringent 
requirements  such  as  concrete  forming  and  foundation, 
sidings,  industrial  pallets,  etc. 

11.  Optimization  of  high  moisture  pressing  and  resin  bonding  will 
allow  drastic  reduction  in  board  density  and  cost  without 
loosing  strength. 

12.  Fiber-optics  technology  combined  with  smart  devices  will 
allow  not  only  managers  and  supervisors  to  be  on  the  top  of 
plant  operations,  but  will  simplify  and  speedup  communica- 
tions throughout  the  entire  operations. 

13.  Smart  micro-processors  will  save  the  workers  from  monotonous 
or  repetitive  jobs  to  spend  their  valuable  time  in  more 
interactive  inputs  in  the  form  of  "high-touch"  human 
responses,  thus  avoiding  delays  or  breakdowns  in  production 
process,  increasing  efficiency  in  material  recovery,  and 
ensuring  more  consistency  in  the  quality  of  final  products. 

14.  In-line  quality  control  devices  (MSR,  IR,  laser  technology, 
etc.  ) interfaced  to  high-speed  computers  will  enable  non- 
destructive testing  at  much  higher  frequency  in  sampling, 
increasing  the  confidence  level  in  quality  assurance. 

15.  Artificial  intelligence  (AI ) programming  will  help  managers 
and  supervisors  come  to  grips  with  crisis  in  production  and 
trouble-shooting. 

Those  are  but  a few  examples  of  what  high  tech  when,  properly 
harnessed  and  implemented,  can  transform  the  way  we  process  wood 
material  into  panel  products. 

As  the  theme  of  today's  discussion  suggests:  "High  Tech,  friend... 

or  foe",  the  introduction  of  high  tech  into  a production  line 
cannot  happen  without  some  risks  and  resistance  because  of: 

a)  the  high  costs  of  initial  investment  and  maintenance; 

b)  slow  progress  on  the  learning  curve; 

c)  danger  of  obsolescence; 

d)  lack  of  adequate  preparation  or  training  of  operating 
personnel. 

However,  in  an  age  of  4-megabit  chip  by  INTEL  when  48, 000 
capacitors  can  fit  in  an  area  of  a dot,  let  us  not  be  surprised  in 
the  dawn  of  the  21st  century  that  my  above  predictions  will  turn 
out  to  be  true. 
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CLOSING  REMARKS 


by 

Mr.  C.  Dermott 
Director 

Timber  Management  Branch 
Alberta  Forest  Service 


On  behalf  of  the  attendees  I would  like  to  express  my  apprecia- 
tion to  the  speakers  for  their  excellent  presentations  and  to  the 
Steering  Committee  for  the  organization  of  this  Conference. 

Next  I would  like  to  emphasize  how  important  it  is  for  the  forest 
products  industry  to  maintain  their  technology  on  the  leading  edge 
for  survival  in  the  future. 

In  closing,  I would  like  to  remind  everyone  to  visit  the  Forestry 
Show  and  I wish  you  all  a safe  journey  home. 
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Charrett,  Elizabeth 

Choi,  Josephine 
Chu,  Gordon 
Clark,  Thomas 
Colbert,  Ken 

Craig,  R. 

Cretain,  R.  M. 

Danes,  Vern 
Dermott,  Conway 
Drachenberg,  Bruno 
Ennis,  Roger 

Faloon,  Peter 
Fedorchuk,  Bob 
Ferdinand,  Steve 
Fessenden,  Robert 
Fisher,  Tim 
Garner,  Andy 
Gillespie,  Ed 

Gibson,  David 
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Grabowski,  Tom 
Hambrell,  Brent 
Harris,  Philip 
Hill,  David 
Hert,  Reynold 
Hossinger,  Gloria 


I Cl  Polyurethanes 
I Cl  Polyurethanes 
Procter  & Gamble  Cellulose 
VisionSmart  Inc. 

Grande  Cache  Forest  Products 
Regional  Tourism  & Trade  Society 
Forestry  Canada 
Northern  Forestry  Centre 
Alberta  Research  Council 
Alberta  Forest  Industry  Development 
Division 

Canadian  Forest  Products  Ltd. 
Northern  Development  Agreement 
Career  Development  & Employment 
Weyerhaeuser  Canada  Ltd. 

Grande  Cache  Forest  Products 
Industry,  Science  & Technology 
Canada 

Economic  Development  & Trade 
Vancouver  Port  Corporation 
TKM  Wood  Products  Ltd. 

Nfld.  Deptarment  of  Forestry  & 
Agriculture 

Carroll -Hatch  (International)  Ltd. 

R.  M.  C.  Engineering  Ltd. 

Alberta  Forestry  Services 
Alberta  Forest  Services 
Zeidler  Forest  Industries  Ltd. 

B. C.  Government  Industry  Development 
& Marketing  Branch 
Info-Tech 

Forester,  Nelson,  B.  C. 

Alberta  Forestry  Services 
Alberta  Research  Council 
Coe  Manufacturing 
PAPRICAN 

Ed  Gillespie  Forestry  Consultants 
Inc. 

Northwestern  Utilities  Ltd. 

Borden 

Silvacom  Ltd. 

Alberta  Vocational  Centre 
Alberta  Research  Council 
Oregon  Economic  Development  Dept. 
Procter  & Gamble  Cellulose 
Alberta  Forest  Industry  Development 
Division 


241 


NAME 


COMPANY 


Hume,  Alister 
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James,  Larry 
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Johnston,  William 
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Lahti nen,  Pentti 
Lee,  So  Scott 
Lindberg,  Dennis 
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Loberg,  Roger 
Loh,  Joe 
MacDonald,  Paul 
Mak,  Kelvin 

Maloney,  Thomas 
Marcichiv,  Peter 
Mauch,  Anne 
Me  Intyre,  Bruce 
McArthur,  David 
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McLaughlin,  David 
McQueen,  Kay 
McWilliams,  J. 
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Mjolsness,  Barry 
Morrison,  James 
Muhly,  Bryon 
Nelsen,  Reg 
Newman,  John 
Nguyen,  Dam 
Obal,  James 
Oikawa,  John 
Olson,  R.  M.  (Bob) 

Pachal,  Derek 
Parolin,  Robert 
Pinnell,  Brian 
Quintillo,  Graig 


H.  A.  Simons  Ltd. 

Ministry  of  Natural  Resources 
Procter  & Gamble  Cellulose 
Homtech  Research  & Development  Ltd. 
Rural  Economy,  U of  A 
Noranda  Forest  Sales  Inc. 

Sunds  Defibrator  Ltd. 

Weldwood  of  Canada  Ltd. 

Northern  Forest  Industries  Ltd. 
Alberta  Forest  Industry  Development 
Division 

Carrier  Lumber  Ltd. 
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Raumac  Inc. 

0.  A.  Battista  Research  Foundation 
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Fairview  College 
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Forintek  Canada  Corp. 
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Daishowa  Canada  Co.  Ltd. 

Weldwood  of  Canada  Ltd. 

U M A Engineering  Ltd. 
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Reichhold  Ltd. 

Reichhold  Ltd. 

Pelican  Mills,  A Division  of 
Weyerhaeuser 

Regional  Economic  Dev.  Council 
Industrial  Forestry  Service 
Zeidler  Forest  Industries  Ltd. 
Alberta  Forestry  Services 


242 


NAME 

COMPANY 

Rabik,  Brent 

Ed  Gillespie  Forestry  Consultants 
Inc. 
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Teague,  Thomas 
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Tindall  Enterprises 
Weyerhaeuser  Canada  Ltd. 

Columbia  Engineering  International 
B. C.  Government  Industry  Development 
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